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The Lighting Load 


AST week most generating stations left their winter 
peak behind. This demand is not so much of an 
ordeal as it once was, owing to the lessening dif- 

ference between the maximum and average demands 
caused by the development of applications of electricity 
with higher load or diversity factors than lighting. 

The lighting load factor itself has improved very con- 
siderably in recent years due to the gradual adoption 
of higher standards of illumination, long-hour shop- 
window lighting, modern building methods in urban 
areas (which may make artificial light cheaper than 
daylight), and the growing use of the two-part tariff. 
But load factors and the shape of the load curve are 
of minor importance here, except in so far as they 
relate to the correct allocation of peak responsibility. 

The fact that electricity is used for lighting by prac- 
tically everyone who can get it should be regarded as 
the thin end of the wedge, the thick end being the heavy- 
current consuming applications. The wide use of elec- 
tric light introduces the danger of its price being, for 
political reasons, forced down below an economic level, 
but only if this is done can its ‘‘ peaky ’’ characteristic 
be regarded as disadvantageous. 

L ighting differs from other applications in this: while 
the consumer should alw ays be helped by the supply 
authority to reduce to a minimum the energy he con- 
sumes for any other purpose (wasteful use necessitates 
lower prices in competition with alternative*methods), 
he «an be legitimately encouraged to increase his use of 
electricity for illumination to the mutual benefit of the 
und ortaking and himself. At present not enough light 
is used even for purely utilitarian purposes, especially 
in industrial works, and there is plenty of evidence that 
a rlatively small amount spent on increased illumina- 
tion increases production exponentially. 

There is an even greater field for lighting in its decora- 
tive, architectural and advertising aspects, in which elec- 
tricity is without a rival. Consumption for shop light- 
ing in the same premises has increased in the last ten 
years, in many towns, by anything up to 500 per cent., 
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but the scope, even where supply authorities have been 
most active, is still enormous. 

Even the domestic lighting requirements from the 
same number of residences is said to be increasing by 
15 per cent. per annum. Improvements in illumina- 
tion are continually being produced, but there is too 
wide a margin of time between their development and 
adoption, and the old saying that the demand creates 
the supply should give way to the idea that the supply 
rust create the demand. 

Suitable tariffs are not enough; there must be per- 
sonal contact with consumers by specialists who can 
bring about a greater use of electricity by existing in- 
stallations, ensure that new lighting installations are 
adequate, and investigate and bring to the notice of the 
public new uses for lighting. We have seen figures of 
results obtained which indicate that in most undertak- 
ings (even small ones) the salaries of capable illuminat- 
ing engineers would be much more than covered every 
year by the increased use of electricity due to their 
activities. 


CoMMENTS made during the past few 

More days in the public Press regarding the 
Fortunate prices of electricity have been more 
Neighbours intelligent than usual. In comparing 
rates charged in different areas em- 

phasis has been laid upon the two-part tariff and not 
on the lighting flat rate. It is rightly stated that these 
discrepancies are a great obstacle to electrical develop- 
ment, and that the proper method of cheapening elec- 
tricity is to sell more (looking at it from the public’s 
angle we should have said ‘‘ consume more ’’). One 
consumer compares the high flat rates that he pays 
with the low running charge of a two-part tariff. This 
is a common mistake, and “shows that the fixed charge 
does not worry people much; conversely, the fixed 
charge should be allocated to the lighting consumption 
only and should not be averaged over the whole 
amount, i.e., other uses than lighting should be debited 
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with their appropriate secondary charge only. A direc- 
tor of one of the companies concerned explained that 
the tariff differences were due to the industry having 
grown up without scientific organisation. That is true 
enough; but now is the time to think ahead. 


ALTHOUGH past achievements in en- 
Consulting gineering are being brought day by day 
Engineers into relation with practical needs 
through standardisation, the develop- 
ment of improved methods always goes on in a progres- 
sive industry such as our own. An independent en- 
gineer whose time is not largely devoted to administra- 
tive duties is able to keep an eye on new products of 
the manufacturers, and would quickly justify his reten- 
tion in many cases where such is not now the common 
practice. He can bring to bear on the problems in- 
volved in an electrical scheme a judgment based upon 
a wide experience to reinforce the more intensive know- 
ledge of local conditions possessed by the executive 
engineer. Thus, when negotiating a supply from the 
public mains, the advice of a disinterested consultant 
of recognised technical qualifications, who can be relied 
on to hold the scales even between contractor and 
client, will very often prove an economy—the benefits 
of which may continue for a good many years after the 
scheme has been put into operation. 


A Goop idea of the trend in our in- 
dustry is reflected by the work going 
through the shops of our large manu- 
facturing concerns with a wide range 
of products. Thus, the number of a.c. motors turned 
out during the past twelve months by the B.T.H. Co. 
exceeded that of any previous year. This is partly 
attributable to the frequency changes, but as the out- 
put of a large proportion of the machines ranges be- 
tween 1/100 and 1h.p. it also indicates a rapid exten- 
sion of the use of electrically driven apparatus in the 
home. The vogue for direct-on starting of squirrel- 
cage motors is evidently strengthening. An important 
influence in motor design is the increasing demand 
for silent machines. The causes for the one-time pre- 
ference for d.c. machines on this ground have yielded 
to the activities of research departments. 

THE interest of the public in radio is 

Aid for the so useful in inculcating the electrical 

Amateur! idea that it is unfortunate for all con- 

cerned that the amateur experimenter 
cannot rely upon sound technical advice in the popu- 
lar Press. If, for example, he wishes to match a loud- 
speaker to an output valve, he is more than likely to 
be misled by a recent article of this kind which advo- 
cates a method that could be used only with a.c. input 
to the valve and a.c. instruments for measuring the 
power output, and yet is based on the comparison of 
impedances by d.c. measurements. The reader is in- 
formed that impedance equals resistance plus induct- 
ance, from which he would infer a simple arithmetical 
sum without suspecting their quadrature relationship. 
He is also advised to change the transformer ratio if 
necessary to obtain a given d.c. resistance of winding. 
No account has been taken of the progressive reduction 
in volts at the anode. The non-technical experimenter 
who follows this advice may find that there is some- 
times more in Ohm’s law than meets the eye. 


Straws in 
the Wind 


THE last volume of data issued by the 

Wimbledon’s Electricity Commissioners showed that 
Record the average sale of electricity per head 

of the population was 212 kWh. In his 

report for the year ended March 31st last, Mr. A. EF. 
McKenzie, the borough electrical engineer of Wimble- 
don, states that in that town the sales per head 
amounted to 305 kWh, which is so far above the aver- 
age to be worthy of comment, more especially when it 
is considered that Wimbledon is primarily a residential 
area. The total sales were 37.22 million kWh, of which 
only 8.24 millions represented power; practically half 
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the energy sold (18.81 million kWh) was taken for 
heating and cooking. Progress has been rapid in 
Wimbledon in recent years; in 1922 the average annual 
consumption per head was only 42.77 kWh. The secret 
lies in the low price of electricity; for heating and cook- 
ing it averaged only 0.655d. per kWh in 1982-33. 


A Parsons turbo-alternator which is 

A 14 Million- being built for Reyrolle’s switchgear 

kVA Alter- testing station has a maximum 

nator capacity of 14 million kVA. It will 

give this output at 22 kV and lower vol- 

tages for a few cycles, allowing sufficient time for the 

switch under test to clear the short-circuit. The nor- 

mal rating of the machine would be 70,000 kVA and 

our records indicate that this is the largest capacity 

generator ever built to run at 3,000 r.p.m. Its instal- 

lation will provide Reyrolle’s with by far the most 
powerful switchgear testing plant in the world. 


Tue Gas Light & Coke Co. last week 
A obtained an injunction (by virtue of its 
Too-sudden recent Act) to restrain the Heston and 
Ending Isleworth Corporation from imposing 
upon the tenants of Council houses 
conditions regarding the use of electricity. With this 
we can have no quarrel. Electricity must succeed on 
its merits, and does not need artificial stimulation. 
But the company sought to go farther and restrain the 
Corporation from making a fixed charge ‘‘ whether 
electricity was supplied or not.’’ It is perhaps a pity 
that the company thought better of this after all; it 
would have been interesting to have a discussion upon 
the legality of what is now a fundamental method of 
charging for electricity. Still more interesting would it 
have been to hear the company’s reason for thinking 
that by making a charge for nothing the Corporation 
was prejudicing the gas industry. 


THERE were 135 British tramway 
The Tram and undertakings in operation at the end 
the Trolley-bus of last March—sixteen fewer than for 
the previous twelve months. ‘The 
route-miles operated were reduced by 114, indicating 
that the abandoned systems were much smaller than 
the average and probably ripe for supersession. The 
important question is how much of this deficiency 
was picked up by the trolley-bus. The route-mileage 
of the newer vehicle, which is used by twenty-eight 
undertakings, increased to 280—an advance of only 
23 miles, the balance being presumably lost to elec- 
tricity for the time being. This set-back reflects an 
unfortunate phase out of which, the indications are, 
we are now emerging, and there are twenty-eight 
further trolley-bus undertakings which have not yet 
exercised their powers. On the 9 per cent. of addi- 
tional route the passengers carried (now 54 per cent. 
of the total conveyed electrically by road) and the car- 
miles run increased by over 20 per cent., while the 
progressive reduction in working costs during the past 
few vears was well maintained. 


ELABORATE schemes, some involving 
Cimmerian expenditures of millions, have been pro- 
Gloom posed for reducing the number of street 
accidents, but the enormous help that 
can be obtained cheaply by high standards of illu- 
mination seems to be only dimly apprehended. During 
the darkness that descended on London in the early 
afternoon of Boxing Day, mile after mile of the prin- 
cipal thoroughfares were left unlighted, adding con- 
siderably to the traffic dangers. The occasion would 
have been a good one for demonstrating the merits of 
automatie control by light sensitive systems. 


THE members of power station staffs 
will start the New Year well. As from 
January Ist their salaries will be in- 
creased slightly to meet the rise in the cost of living 
during the past six months... The advance, though not 
a great one, will no doubt be welcome. 
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i The St. Denis Power Station, Paris 

1. Transformers and auxiliaries outside the station. 2. Illustrating the clean lay-out of the 60,000-V sub-station. 3. A general 

view of the station and outdoor equipment. 4. The machine hall. 5. A 90,000-V section switch. 6. The cable entering a 

at 60,000-V sub-station. 7. A bank of three single-phase transformers directly connected to a 50,000-kW generator. 8. A 
50,000-V sub-station 
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St. Denis Power Station 
The first section of the 400,000-kW plant near Paris 


HE new generating station of the Sociét! d’Electricité 

de Paris, which has recently been completed at St. 

Denis, has been built next to the old plant. It is to be 
tied in to the 60-kV network of the Paris region by the sub- 
stations at Charanton and St. Ouen, and to the 220-kV net- 
work of the company by the sub-station at Villejuif. The 
capacity of the first section is 150,000 kW. 

Steam conditions at the turbine stop valves are 766 lb. per 
sq. in., and 887 deg. F. The coal store contains 30,000 tons 
in a pit, 59 by 623 ft., divided into six compartments by rein- 
forced concrete partitions. There are twenty-four ‘‘ Atritor ”’ 
pulverisers, driven by 100-h.p. motors, each with a capacity of 
5.5 tons per hour. They are of the impact type, with hot air 
drying from the air heaters. Hot-air storage permits the start- 
ing of a cold furnace with damp coal. The six Babcock and 


A 5,000-kW house-service set 


Wilcox boilers have individual ratings of 270,000 lb. per hour. 

The three 50,000-kW turbo-alternators are said to be the 
largest capacity machines yet put into operation for a speed of 
3,000 r.p.m. The 71,400-kVA alternators generate at 19.5 kV; 
each has a direct-coupled exciter and a pilot exciter. Two of 
the sets were made by the Forges et Ateliers de Constructions 
Electriques de Jeumont and the third by the A.C.E.C. A 
voltage regulator works in conjunction with each group of three 
24,000-kVA transformers. 

No. 1 turbine is a three-cylinder machine. The h.p. cylin- 
der has thirteen stages, the second cylinder has three stages 
at intermediate pressure and three at low pressure, and a single 
exhaust. The third is a double flow low-pressure cylinder with 
its two three-stage portions paralleled by the l.p. stage of the 
second cylinder; the set has three condensers. No. 2 turbine 
has four cylinders, one h.p. of eighteen stages, one i.p. of 
eleven stages, and two l.p. double-flow each of five stages 
exhausting into four condensers. No. 3 turbine has a 25-stage 
h.p. cylinder, a 12-stage i.p. cylinder, and two l.p. cylinders. 
One of the latter is single flow with five stages and the other 
is double flow with five stages in each section in parallel with 
the other 1.p. cylinder; there are three condensers. Each con- 
denser has a total cooling surface of 30,128 sq. ft. and is 
designed to give a vacuum of 96.8 per cent. at full load. 


Auxiliary Plant 

The pump room contains three installations for feed-water 
heating, de-aeration and distillation, one installation per set. 
In each case the circuit of water is as follows: Condenser 
extractor pump, |.p. water heater, de-aerator, re-handling 
pump, i.p. heater, surge tank, feed pumps, h.p. heater. The 
make-up boiler is heated by an i.p. bleed-off connection, and 
condenses the steam in the de-aerator for each turbine. There 
are two double-extraction groups, the extraction pumps of the 
condensers and of the de-aerator being on the same shaft, one 
group acting as stand-by. The two motor-driven feed- 
water pumps have a capacity of 314,000 lb. per hour. A turbo- 
pump is also installed for emergency use, with a capacity of 
560,000 lb. per hour; its pressure is automatically regulated 
at 1,140 lb. per sq. in. at the delivery side. 

Supply for the auxiliary motors comes from two sources: (1) 
Two 7,200-kVA, 60,000/3,000-V transformers fed from the main 
bus-bars. (2) Two 5,000-kW, 3,000-r.p.m. turbo-alternators 
with independent condensers, each driving a 4,700-kW, 
3,000-V alternator and a 300-kW 230-V d.c. generator. 

The auxiliary switchboard has a simple bus-bar system and 
is divided into four sections. Two sections control the two 
3,000-V alternators and are interconnected by cables and an 
isolating cell; the others are tied together. There is no con- 
nection between the 3,000-V alternator network and the 3,000-V 
transformer network. Five feeders are taken to distribution 
switchboards which serve the pump house, the _load- 
ing and unloading motors, and the auxiliaries for the 
three main generating sets and their accompanying six 
boilers. The 3,000-V  switchboards are all of the 
shielded type; the distribution boards have duplicate 
bus-bars, one fed from the a.c. generator network and one 


from the transformer network.. Auxiliaries may be fed from 
either bus-bar through a double-throw oil circuit-breaker, 
Normally half the auxiliaries are supplied from each network, 
but an oil switch connecting the two sets of bus-bars permits 
the whole load to be put on one system in case of a breakdown. 
This oil switch is interlocked with the oil switch controlling 
the feeders to the switchboard to avoid accidental paralleling 
of the two systems. 


The Outdoor Sub-station 

The outdoor sub-station is 590 ft. long and is parallel with 
the engine room. It has three groups of 10.5/60-kV, 72,000-kV A 
transformers, corresponding to the alternators, switching being 
carried out at 60 kV. Each transformer is composed of three 
24,000-kVA single-phase oil-cooled units. Two groups of 

auxiliary 60,000/3,000-V, 7,200-kKVA trans- 
formers feed the auxiliary services; each of 
these is composed of three 2,400-kVA single- 
phase air-cooled units. A 3,000/60,000-V three- 
phase oil-cooled transformer is installed for 
charging the 60-kV cables. 
The 72,000-kVA transformers are placed 
opposite their respective turbo-alternators, 
Opposite to and parallel with the line of trans- 
formers are installed the bus-bars divided into 
three sections which can be isolated-by oil 
switches installed on each set. There is also an 
oil-immersed bus-bar coupler. The incoming 
and outgoing lines are provided with current 
transformers only; these are of the ‘‘ Tore" 
type with dry insulation and are placed directly over the 
60-kV_ cables. 

The circuit-breakers have a rupturing capacity of 1,500,000 
kVA; their contacts are designed for 2,000 A for the incoming 
section and coupling switches and for 700 A for the outgoing 
feeders. Each single-phase element is composed of a frame 
carrying two “‘ traversers’’ of the oil type with two bushing 
current transformers. This frame is mounted on a cylindrical 
tank with an oil capacity of three tons. The apparatus is 
designed to interrupt 14,400 A at 60 kV, and can resist a short- 
circuit of 32,000 A for five seconds. The single-pole breakers 
are electromagnetically controlled from the switchboard. The 
insulators are of the 90-kV type, composed of two bell-shaped 
insulators, 17 in. in diameter and being 31} in. high. Their 
flashover voltage, dry, is 240 kV, and in rain 19) kV. Insu- 
lators supporting the 10,000-V bars are spaced 25 in. apart 
on the concrete frame. 
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The 60-kV vertical-opening, 2,000 and 800-A isolators are 
motor-operated from the control switchboard, supplemented 
by emergency manual control. 

A building for treating transformer oil has been erected at 


A forced-draught group 


the end of the sub-station. Normal gauge tracks are taken 
the length of the aisles and on them runs a truck for trans- 
porting apparatus to be repaired or treated. Oil feeds running 
to the transformers and circuit breakers permit the oil to be 
removed or replaced without interrupting the service. The 
cranes, lighting system, &c., are fed at 230 V from four 8,000/ 
230-V, 1,200-kVA transformers, two of which are spare. D.:. 
at 220 V is supplied by the 300-kW dynamos direct coupled 
to the main turbines and by 2-400-kW dynamos driven by 
3-kV auto-synchronous induction motors. A storage battery 
of 3,000 Ah acts as stand-by. 

The new St. Denis station will run in parallel with the ol? 
plant through an outdoor sub-station, to which it is connected 
by two 0.6-sq. in. single-conductor oil-filled cables with a carry- 
ing capacity of 70,000 kVA. 
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Checking Watt-hour Meters. By A. G. Powell 


Simple tests for inaccuracy and incorrect connection of three-phase instruments 


N large factories where there are many watt-hour meters 
occasions are bound to arise when the accuracy of in- 
dividual meters will be questioned. Two-element three- 

wire three-phase watt-hour meters are the type most usually 
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met with in practice and probably the most common source 
of error is due to incorrect connections. 

(he connection of a watt-hour meter with current and poten- 
tial transformers is shown in fig. 1, the phase rotation being 
anti-clockwise as specified by the B.S.I., the phase to neutral 
voltages reaching their maxima in the order red, yellow, blue. 
The associated vector diagram (fig. 2) shows the conditions 
in each meter element for unity power factor; it can be seen 
that considering the red-phase element, the current lags the 
voltage by 30 deg., while in the blue element the current leads 
the voltage by 30 deg. 

This relationship has given rise to the terms “‘ leading ’’ and 
“ lagging ’’ phases, which frequently cause confusion. Accord- 
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ing to these designations, the red phase is referred to as 
the lagging phase, as in the red meter element the current 
lags the voltage. 


A Lamp Test 

lhe direction of phase rotation may be determined in a 
simple manner by the use of two similar lamps (or groups of 
lamps, depending upon the voltage) and a condenser or induct- 
ance connected in star as shown in fig. 3. With the condenser 
in use the phase connected to the brighter lamp will be lagging 
with respect to that connected to the dim lamp, i.e., for 
correct phase rotation the dim lamp will be connected in the 
red phase. The use of the inductance will give indications 
reverse to the foregoing. The standard arrangement is for the 
top element to be connected in the blue or leading phase; it 
is important to see that the individual elements are connected 
in the ‘‘ leading” or “lagging ’’ phases as originally cali- 
brated, as any slight inaccuracy 
in the inductive load adjust- 
ment will otherwise be empha- 
sised. 

Simple tests to prove the cor- 
rectness of the meter connec- 
tions with the meter in situ 
and under normal load condi- 
tions may be made as follows: 
(1) Reverse the voltage connec- 
Fig. 4 tions of the lagging phase ele- 

: ment. As with lagging power 
‘actor the element in this phase produces less’ than 
one-half the total torque, the disc rotation should still 
he forward with lagging power factor, but will be the reverse 
vith leading power factor. (2) Disconnect the voltage con- 
nections of each element in turn. If the power factor is 
between 0.5 leading and 0.5 lagging, each element should pro- 
luce positive torque, hence the disc rotation should be forward 
with either voltage circuit broken. If the power is below 0.5 


lagging, the lagging phase element will produce negative 
torque, and if below 0.5 leading the leading phase element 
will produce negative torque. (3) Interchange voltage connec- 
tions of meter, i.e., change over voltage connections of the 
top element to the bottom element, and vice 
versa. Assuming that the load is balanced, 
then whatever the magnitude of the load and 
Stor ent<_ its power factor, the meter disc should remain 
stationary, apart from slight possible creep due 
to minor calibration inaccuracies. This can be 
seen from the vector diagrams, as under these 
conditions the current and voltage vectors of 

each element are in quadrature. 
With the load power factor in the region of 
0.5 lagging, the lagging element contributes 


CURRENT only a very small fraction of the total torque 
LUE PHASE 


under conditions of balanced load. If the power 
factor is below 0.5 lagging this torque will be 
negative, and with unbalanced load the cur- 
rent coil connections can only be proved by 
careful checking, as the indications given by 
the disconnection of the voltage coils are too 

indefinite. 

The standard terminal markings for current transformers 
are M and L for the primary and (m) and (t) for the secondary 
(fig. 4), the terminals be- 
ing arranged so that for an 
instantaneous direction of 
current from m to L, the 
secondary current flows 
from (mM) to (L) through 
the external circuit. 

The relative polarities of 
the primary and secondary 
terminals can be deter- 
mined by means of a bat- 
tery (consisting of, say, 
two dry cells) and a low- 
reading d.c. voltmeter. 
With the battery across 
the primary terminals and 
the voltmeter connected 
across the secondary, as- 
suming a forward deflec- 
tion of the voltmeter on 
completing the primary 
circuit, the terminals con- 
nected to the positive ter- 
minals of the battery and voltmeter will have the same relative 
polarities, and should bear the same letter or other identifying 
mark. The same method may be adopted in the case of 
potential transformers. 

The simplest method of testing the calibration of a watt- 
hour meter is to connect in series the current coils of the two 
elements, and the voltage coils in parallel, and to test the 
meter on single-phase supply, the connections being as shown 
in fig. 5. With this method one single-phase wattmeter only 
is required, but a high degree of accuracy cannot be claimed 


Mr. A. G. Powell 


LOAD 
Fig. 5 


for the method, owing to the interaction between the two 
elements. 


The Method of Procedure 

If, however, the meter is first tested with the current coils 
connected in the same direction, and then with one current 
coil and its associated voltage coil reversed, the mean value 
of the two errors thus determined will give a fairly close 
approximation to the actual error. The meter should be tested 
at about five values of load, from full load down to about 5 per 
cent. of full load at unity power factor, i.e., with a load con- 
sisting of lamps or other non-inductive resistance. It is im- 
portant that during the test the voltage of the testing supply 
should be maintained as near as possible to the correct value. 
The meter elements should be tested for balance by connecting 
the elements in opposition; the disc should remain stationary 
with full rated load applied. The meter should also be tested 
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for creep by disconnection of the current circuit, under this 
condition and with 10 per cent. above rated voltage applied; 
under these conditions the meter disc should not rotate 
continuously. 

For testing the meter on inductive loads, if a three-phase 
supply is available for testing, inductive load conditions can 
be simulated by manipulation of the voltage circuit connec- 
tions of the meter. Assuming that a three-wire supply is 
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available, and that the current circuit is fed from the blue to 
the yellow phase, with the voltage supply from these phases, 
the conditions will be as for unity power factor. If the voltage 
connections are changed over to blue and red, the effect will be 
to apply a voltage leading the current by 60 deg., equivalent 
to a power factor of 0.5. Similarly, a power factor of 0.5 
leading is obtained by connecting the voltage coils across the 
red and yellow phases. 


The Grid Tariff and the Domestic Load. By H. Southall! 


ESPITE the memorandum issued by the Central Elec- 
tricity Board on September 14th, speculation is rife con- 
cerning the possible effect of the grid tariff on some 
of the smaller undertakings with a relatively large heating 
load if a cold spell, similar to that which occurred in February, 
1929, chanced to fall during the fortnight prior to Christmas. 

In the past many supply undertakings have been content 
to allow chance and diversity to take care of the demands 
made under two-part domestic tariffs, and the expense of pro- 
viding instruments prohibits the use of mechanical or electrical 
protection in the future. Yet attempts have been made to 
ensure the absence of small parcels of load from the peak, 
when such a course has been open. The domestic position, 
however, can be met by commercial methods. 

Interest in the grid tariff is usually centred in the primary 
charges, and the secondary charge has lost the prominence it 
deserves. This secondary rate, which is considerably lower 
than the fuel costs which many undertakings have achieved 
after over thirty years’ operation, can be made to play a 
significant part in the development of electrified homes. It 
enables electricity to be sold profitably at a sufficiently low 
price to oust all competition in the home during two-thirds 
of the year, and could be used to induce consumers to for- 
sake coal entirely between March Ist and October 31st, and 
the use of immersion heaters would become the rule. 

The memorandum published with the tariff calls attentions to 
the ‘‘ exclusion of summer demands ’’; I would suggest that 
had the marginal title been worded ‘exclusion of spring, 
summer and autumn demands ”’ it would have been a little 
more appropriate, and probably more alluring. By manipulat- 
ing existing two-part scales of charge, and altering the methods 
at present used to attract consumers to them, it should he 
possible to sell energy, in quantities equalised over the whole 
year, to the extent necessary to avoid primary charge em- 
barrassment. The composition of the grid tariff demands 
high load factors for economic operation, and the policy of the 
Board can be summed up by the adaption of an old proverb : 
‘““Take care of the kWh and the kW will take care of them- 
selves.”’ 


The Method Suggested 

The average electricity consumer will take kindly to altera- 
tions in system and routine provided a reasonable and economic 
cause is made known to him. Evidence of this can be found 
in the areas where continuous billing has been introduced; a 
few feeble protests arise, but these can be allayed easily. 
Meter readings, presumably, have been taken on or near to 
each quarter day from the inception of electricity supply, but 
there is no logical reason why this method should continue 
if advantages can be obtained by changing it. 

Readings could be taken on, or near to, March Ist, July Ist, 
November Ist, and January Ist; these dates would produce 
four accounting periods, two of two months, and two of four 
months each. By delaying slightly the rendering of the short- 
period accounts, and expediting the rendering of the long- 
period accounts, the financial equilibrium of consumers would 
suffer little disturbance. If the secondary charge for the short 
periods was made double that of the long periods, the con- 
sumer would have an incentive to consume more during the 
free-max.’’ period. 

Where the existing charge is 0.5d. per kWh it might be 
reduced to 0.375d. during the long periods, and increased to 
0.75d. during the short periods; the latter figure would still 
permit the economic use of essential apparatus such as cookers 
and wash-boilers, but would curtail the use of radiators. 

There would be nothing to prevent the consumer using 
electricity as hitherto, but the undertaking would have the 
satisfaction of knowing that the creators of the peak were 
paying something towards its cost. The success of the system 
would depend to some extent on the method of its announce- 
ment, emphasis being laid on the cheap supplies available 
between March Ist and October 31st. The shortened periods 
would leave winter bills much the same as before, provided 
the consumer heeded the effect of the increased rate per kWh. 
It should be possible to sell to many consumers more energy 
at 0.375d. than they were in the habit of using altogether, 
prior to the new system. 


That no serious ill-effect would be felt by consumers who 
have eliminated gas entirely from their homes is evident from 
the following figures taken from meter readings in 1932. The 
fixed charge on a rateable-value system was £3 6s. 8d. for the 
year and 3,144 kWh at 0.5d. cost £6 11s. 1d. The total amount 
paid in the four quarters was thus £9 17s. 9d. 

From January 2nd to February 27th the consumption 
amounted to 577 kWh and from October 29th to December 
24th, 537 kWh, making a total of 1,114 kWh taken in the 
Central Board’s maximum demand period, leaving 2,030 kWh 
as the consumption during the ‘‘ free demand ”’ period. The 
quarterly accounts would have been rendered under the sug- 
gested method as follows :— 


Jan. AND Fes. Fes. To June 26rn. 
s. d. s d. 
Fixed charge ..._... 16 8 Fixed charge ...__... 16 8 
l 1,039 kWh at 0.375d. 112 6 


577 kWh at 0.75d. ... 16 


9 292 

June to Ocr. Nov. anp Dec. 

£ £ d. 

Fixed charge ..._... 16 8 Fixed charge ..._... 16 8 
991 kWh at 0.375d. ... 111 0 537 kWh at 0.75d. ... 113 7 
£2 £210 3 


The total of the four bills would have amounted to 
£9 19s. 10d., differing by 2s. 1d. only from the total under 
the existing system of charge; and accounts for the corre- 
sponding periods are similar. 


The ‘‘ Backbone of Domestic Supply "’ 

The figures given refer to a villa-type house with seven 
rooms, inhabited by a family of three, where gas has been 
cut out; it is representative of the type of house and con- 
sumers’ habits which will eventually form the backbone of 
domestic supply in every undertaking. Houses ranging from 
£18 to £28 in rateable value predominate in every area, apart 
from slums; fully electrified it should be possible to sell 2,000 
to 4,000 kWh to their occupiers annually, provided a reason- 
able tariff is available, but few undertakings can afford to 
connect now thousands of such houses, fully electrified, with- 
out making some provision to spread the consumption over 
the whole year. 

Domestic consumers should be taught something of the 
economics of their electricity supply; no better method could 
be found than one which affects the bill. Under the system 
outlined, meters would be inspected at shorter intervals in the 
period that matters most, and meter-readers’ and clerks’ holi- 
days could be arranged with less trouble during the two four- 
monthly periods than at present. 

Some may offer objection to taking the last readings for the 
financial year one month beforehand, but this point could 
be met by estimating the value of current ‘‘ in meters ’’ for 
accounting purposes, or an appropriate amount might be trans- 
ferred from reserve to revenue during the first year of work- 
ing, allowing February 28th to be the virtual year-end for the 
future. It could be argued that as the money had not been 
expended, it would still be in the business as a hidden insteail 
of a published asset. 


A Large Swedish Power Station 


HE Kraangede power plant, which will be the largest in 

Sweden, is being built in the northern province of Jaemt 
land to harness the energy of one of the most powerful groups 
of waterfalls in the country. A recent report by Mr. Nils Fors- 
blad, the managing director of the constructors, illustrates the 
large dimensions of the work. When the present stage of the 
construction is completed the plant will have a capacity o! 
60,000 kW, but may ultimately be enlarged to deliver three 
times that amount of power. Electricity will be carried ove: 
a stretch of 340 km., by means of a 200,000-V line, to a centra! 
transformer station, where it will be stepped down to a pres- 
sure of 70,000 V and distributed to a number of leading i1ron- 
works and other industries as far south as Stockholm. The 
dam at the Kraangede plant is 215 metres long and 18 metres 
high, and the total fall height will be 60 metres. The turbines 
and generators are placed in a large room blasted out of thé 
rock, and the water, after passing through the turbines, is 
carried off through a rock tunnel 1,400 metres long. 
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Radio Testing Apparatus. By E. H. W. Banner, M.Sc., A.M.LE.E. 


Some of the equipment now available 


LTHOUGH most of the well-known instrument firms make 
instruments also for radio purposes, few appear to cater 
for the amateur, but many smaller and relatively little- 

known firms obviously regard their testing sets as ‘‘ bread-and- 
butter lines.’’ 

\ complete range of 2}-in. instruments is made by Ferranti, 
Ltd., moving coil for d.c., moving iron for a.c., thermal for 
radio frequencies, rectifier for audio frequencies and electro- 
static voltmeters. These are well known and will not be 
referred to in detail. A notable advance during the past year 
has been the production of an electrostatic voltmeter with 
150-V range; this has a wide application in the laboratory. 

The company’s test sets comprise three models: the d.c. 
multi-range test set, a well-known instrument having ranges 
to 25 A and 500 or 250 V, at 1,000 ohms per volt; the a.c. 
test set, two moving-iron instruments in one case, one a volt- 
meter of six ranges, all on one scale, from 7.5 V full-scale 
to 600 V; ammeter 0.5 and 5 A and for use with a trans- 
former for higher ranges. A new instrument is the radio 
service tester; this comprises a moving-coil instrument for 
d.c. measurements up to 500 V and 500 mA, the voltage 
ranges being 1,000 ohms per volt, and all d.c. ranges controlled 
by one switch. For the a.c. measurements a moving-iron in- 
strument reads 10 and 400 V full scale, these ranges being 
for filament and mains voltages, respectively. The general 
appearance of this test set is similar to that of the a.c. test set. 

The radio tester is a modification of the valve tester of this 
form, but is a multi-range instrument for general use instead 
of being solely for 
valve measurements. 
It has three rubber- 
covered leads, one 
common negative, a 
positive for volts and 
a positive for milli- 
amperes. All voltage 
ranges are 1,000 ohms 
per volt and _first- 
grade accuracy is at- 
tained. With the 
special plugs supplied 
it is directly useful 
for valve tests. 

As an addition to 
its well-known ‘* Avo- 
meter’? and Uni- 
versal Avometer,’’ the 
latter for d.c. and 
a.c., the Automatic 
Coil Winder & Elec- 
trival Equipment Co., Ltd., has introduced the ‘‘ Avominor.”’ 
The two original models are for use up to 12 A and 1,200 V 
with resistance ranges to 1 megohm. The ‘* Avominor”’ is 
a small edition of the d.c. model and has ranges to 120 mA 
and 300 V, serving most radio-set purposes, and resistance to 
l.2 megohms; the voltmeter is 167 ohms per volt. The move- 
inent in each is a moving coil, and the a.c. ranges are obtained 
with the aid of a copper-oxide rectifier and transformer (in 
the ‘* Universal’? model). The ‘‘Avominor’’ has no ter- 
minals, but eight sockets on the front for the reception of the 
wander plugs of the leads. Thus no range-change switch is 
required, and the only knob provided is that of the battery 
control for resistance measuring. 


The Ferranti universal valve tester 


Low Resistance Testers 

“Emicol’’ instruments are of the small watch pattern, 
inainly of the polarised moving-iron type (for d.c. only). For 
some radio purposes these are as useful as an expensive in- 
strument, but they have obvious limits in a number of cases, 
particularly in total range and resistance of voltmeters. Two-, 
three- and four-range instruments are made, with usually two 
or three voltage ranges and one milliampere range. The cur- 
rent range, 30 milliamperes, is the voltmeter current on the 
low range of 6 V, with 200 ohms resistance or 33 ohms per 
volt. This is very different from 1,000 ohms per volt obtained 
by the use of a high-grade moving-coil movement. However, 
there are cases where such a low resistance is of no conse- 
quence. Small panel-mounting moving-coil voltmeters and 
ammeters, at a higher price, are also made by this firm. 

A useful small and inexpensive test set based on the above 
»olarised moving-iron movements is the ‘‘ Emicol ”’ universal 
‘ester. This is in a small rectangular case with five sockets 
ior wander plugs. Ranges are 6 and 150 V, 30 mA, and 2,000 
ohms. A battery is self-contained for the latter measurement, 
but the resistance range has the disadvantage of a very short 


scale with only a few divisions. For approximate measure- 
ments, however, it should prove useful; it is quite inexpensive. 

Apart from the range of resistance measurement included in 
the ‘‘Avometer’’ and ‘‘Emicol’’ instruments already 
described, two other resistance testers, not included in test 
sets, are note- 
worthy. The 
Emicol ohm- 
meter embodies a 
moving-coil milli- 
ammeter and 44- 
V dry battery. 
Two ranges are 
obtained by a 
change - over 
switch, and are 
10,000 and 
100,000 
ohms. The 
scale is 
about 3 in. 
long and 
falling 
battery voltage 

can be compen- 
' sated for. This 

instrument is 

stated to be able 
to stand the application of an external 45-V battery to in- 
crease the range to 1 megohm. An accuracy of +10 per cent. 
is claimed. 

Ferranti resistance testers comprise a moving-coil milli- 
ammeter mounted in a desk-pattern stand with battery (3 V) 
and compensating rheostat self-contained. Ranges listed are 
from 10,000 ohms to 50,000 ohms, a double range of 5,000 and 
50,000 ohms being very useful. In addition, voltage ranges 
may be obtained in the one instrument so that, for example, 
total ranges of 10,000 ohms and 7.5 V (200 ohms per volt), or 
50,000 ohms and 25 and 250 V (1,000 ohms per volt) are avail- 
able. 


The Radioslab valve and set tester 


» For Checking Valves 
Perhaps the oldest-established instrument among the valve 
testers and set analysers is the Ferranti valve tester intro- 
duced about 1928. This is a moving-coil multi-range instru- 
ment having a multi-way lead and valve plug. The valve 
to be tested is removed from its socket and the plug from 
the tester inserted in its place. The valve is then replaced 
in a socket on the top of the plug. A ten-way switch may 
now be rotated to read anode voltage and current, grid bias 
and filament voltage, usually with two ranges for each test. 
The switch here is a selector switch and range-changer com- 
bined. Some test sets have switches for one or the other 
purpose, or no switches, but sockets on the instrument. The 
Ferranti valve tester was designed when only battery sets 
were in general use. 
Tt has been extended 
to cover a.c. and 
American valves, but 
is not of use for the 
new seven-pin valves. 
A recent model, 
shown for the first 
time at Olympia this 
vear, is the universal 
valve tester, and in- 
stead of being de- 
signed for use with a 
radio set it is intended 
for valve tests from 
separate sources of 
supply. For dealers’ 
counter use external 
batteries for anode, 
grid and filament are 
required; these are 
tapped at some pre- 
determined value, 
checked on the instru- 
ment and the result- 
ing anode current The Ferranti radio service testing set 
measured. At the top 
are two valve holders, one a five-pin, which will also take 
four-pin valves, and one a seven-pin. A two-way switch is 
used to connect the anode supply to the anode pin, or alter- 
natively to a wander lead for those valves where the anode 
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is at the top or side of the valve. The instrument is moving 
coil, 1 mA full scale (1,000 ohms per volt) and a ten-way 
switch is a selector and range-changer. For anode and screen 
voltage the ranges are 150 and 300 V. Filament voltage (all 
valves are for test on d.c., even if they are a.c. types) 6 V, 
filament current 1.5 A, grid bias 15 and 60 V and anode cur- 
rent 3, 15 and 60 mA. For four- and five-pin valves no acces- 
sories, other than the battery supplies, are required, but as 
the varieties of seven-pin valve are so numerous and the 
arrangement of the electrodes differs in most types, it is neces- 
sary to use an intermediate plug for each type of valve, i.e., 
Class B, double-diode-triode, &c. 

The adaptors are marked for the particular type of valve, 
and projections on the side allow for the attachment of the 
clip on the wander lead for the measurement of anode cr 
screen current. The filament current range serves to show 
the continuity of the filament, a most useful test for dealers, 
even when the actual current is immaterial. To use the tester 
a chart is supplied giving the best voltages to apply to the 
particular type of valve on test and a range of anode current, 
between which limits a valve is satisfactory. It is thus easv 
for a dealer or a laboratory user to judge directly whether a 
valve is quite good or near or beyond the end of its useful 
life; in addition, actual characteristic curves may be taken. 

The Emicol Co.’s set analyser, as its name states, is a test 
set for indicating valve operating conditions and various other 
tests on a receiving set. It comprises three small instruments, 
valve holders for four-, five- and seven-pin valves, a multi-way 
lead and various plugs. In use a valve is removed and placed 
in the appropriate valve holder in the analyser and the plug 
fitted in place of the valve. The three instruments are a 
moving-iron voltmeter with two ranges, 5 and 500 V, a 
polarised moving-iron milliammeter reading 15 and 60 mA, 
and a moving-coil voltmeter with ranges of 5, 50 and 300 V. 
The last instrument is of a resistance of 1,000 ohms per volt, 
and is used as a resistance tester for a range of 100,000 ohms. 

Three readings may be made simultaneously in some 
measurements, although in general two only are required, 
namely, anode voltage and anode current. The moving-iron 
voltmeter reads a.c. voltages such as heater volts and mains 
or transformer volts. It can also be used for d.c. measure- 
ments, but a moving-iron type is always less satisfactory than 
a moving coil for d.c. use. Each instrument has a switch for 
range changing. The various intermediate adaptors are used 
for different types of valve, the analyser being designed for 
all types, including the new seven-pin valves. 


A Versatile Set 

The Radiolab Manufacturing Co.’s complete valve and set 
tester is somewhat similar to the ‘‘ Emicol,’’ but has only one 
instrument, of the moving-coil type, 1,000 ohms per volt, and 
is used with a copper-oxide rectifier for a.c. measurements. 
There are five selector switches, one for each different measur- 
ment, and each is a two-range and off switch. Two other 
change-over switches are used to deal with battery or indirectly 
heated mains valves and for screened-grid or other types of 
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valve. These two should be correctly set before connecting 
the supply. A row of terminals on one side enables the 
analyser to be used as a multi-range instrument for measuring 
any other supply, the ranges extending up to 1,000 V a.c. or 
d.c. and up to 100 mA. 

The test set illustrated is limited to four- and five-pin valves, 
but to offset this disadvantage it has a small oscillator for set 
testing; this is operated by a 9-V battery, also used for resist- 
ance tests, and supplies a signal of about 450 metres, which 
is very useful for set testing as apart from valve testing. 
Measurements of resistance up to 250,000 ohms may be made 
directly and estimated to 3 megohms, thus covering grid leaks 
in addition. 

For testing valve characteristics apart from measuring the 
voltages applied to valves in the set, external batteries are 
required and readings must be taken of voltage and current 
with zero grid bias. The figure obtained for milliamperes 
can then be compared with the valve-maker’s figure. Alter- 
natively, a more complete test may be made by using different 
anode and grid voltages so that curves may be plotted. The 
plug is not permanently connected to the Radiolab set, hut 
has tags on the free end for connection to the appropriate 
terminals. It is thus easy to disconnect the valve plug when 
it is required to test valves for characteristics, with separate 
battery supplies. 

Adaptors 

Whilst there are many advantages in having a complete test 
set there are occasions when a measuring instrument is avail- 
able, used for other purposes, and the provision of an adaptor 
of some sort to use the instrument for valve and/or set tests 
is then of great use. The ‘‘ Avodapter ’’ and an adaptor made 
by Ferranti, Ltd., are good examples. The ‘ Avodapter ” 
comprises a five-pin valve holder on a base with terminals for 
connection to the ‘‘ Avometer ’’ and a multi-way lead and plug 
for insertion in the valve holder under test. Only four- and 
five-pin valves are catered for, but with this limit a valve 
tester is obtained which will measure the voltage applied to 
all the electrodes and the current through them. The plug 
and lead are supplied separately, if required, for users pre- 
ferring to make up their own testing sets. 

To use the Ferranti radio tester for set testing all that :s 
required are the necessary valve plugs. These are of four-, 
five- and seven-pin types and have the anode connection split, 
with a link on the side of the plug, and terminals or projec- 
tions from the other pins. The radio tester has three leads, as 
described above, and three leads may be applied to the valve 
plug as required so that operation of the selector switch on 
the instrument rapidly gives any two readings. For other 
readings the leads are moved to other pins on the valve plug. 
The valve plug is an intermediate plug in that it is inserted 
between a valve and its valve holder. 

In this way all types of valve can be dealt with, as there 
is no permanent connection between valve pins and instru- 
ment. Thus, any development in seven-pin valves can he 
measured without further adaptors, provided the necessary 
three plugs are obtained at the outset. 


Grid-controlled Rectifiers for Motor Control 


HE grid-controlled mercury rectifier permits d.c. motors 

to be fed from a.c. mains at all voltages up to double the 
normal, reversible and regenerative action being obtainable by 
suitable changes in connections. An example of a high-power 
application, says 
Elektro tech- 
nische Zeit- 
schrift, is a re- 
versible 750-h.p., 
600-V d.c. motor 
at Mannheim 
(Brown Boveri). 
In a cold-rolling 
mill equipped by 
t he  Siemens- 
Schuckertwe r ke 
with a 110/170- 
kW, + 500-V, 
245/390-A, 
motor with two 
rectifiers, the speed can be regulated from 0 to 1,000 r.p.m. in 
both directions. A continuous oven in a large bakery was 
supplied by the same firm with d.c. shunt-wound motors of 
1:6 continuously variable speed range secured by varying the 
armature voltage by means of a grid-controlled glass-bulb recti- 
fier; each motor is also provided with +20 per cent. individual 
speed control by field variation. Yet another example of grid 
control is to be found in a seam-welding machine where both 
the welding current and the supply to a d.c. shunt-wound feed 


A polarity-reversing arrangement 


motor are regulated by means of a grid-controlled rectifier. 

In reversible drives requiring regenerative braking in both 
directions, e.g., for winding service, means must be provided to 
change the polarity of the connections between the machine 
and the rectifier. ‘The cross connection (U.S. Patent 1,222,440) 
shown in the accompanying illustration provides for steady 
transition from motoring to generating with constant direc- 
tion of rotation, or for continuous variation and reversal of 
speed when motoring or generating, the machine being con- 
nected to two rectifiers in opposite polarity. The left-hand 
rectifier operates as such for forward running and motoring. 
but works inverted for reverse running and generating. The 
functions of the right-hand rectifier are, of course, opposite t:) 
these. 

A single control lever enables the grid voltages of both recti- 
fiers to be varied as required to change from motoring to 
generating at constant speed, or for speed variation and 
reversal with constant current. It is said that grid control on 
this system is cheaper and more efficient than the use of either 
the Ward-Leonard system or an induction motor with slip 
control on the Scherbius system. 


The E.I.B.A. (Birmingham and District) 

As the result of the recent dance of the Birmingham and 
District Branch Centre of the Electrical Industries Benevolent 
Association, which was held at the Magnet Club, Witton, Bir- 
mingham, a sum of £100 was raised towards the funds of the 
Association. 
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Discharge Lamps at Croydon. By H. Brierley, A.M.LE.E. 
Their utilisation for street lighting and other purposes 


N view of the growing interest which is being taken in 

lighting by means of hot cathode discharge lamps, the 

following particulars of progress made in the utilisation of 
the new lamp at Croydon during the past twelve months 
may be of interest. Croydon was the first electricity under- 
taking in Great Britain to adopt the discharge lamp for street- 
lighting purposes, the installation in Purley Way being put 
into commission on December Ist, 1932. 

\t that time a 100-W sodium lamp, requiring both a.c. and 
d.c. supplies, was the only discharge lamp available, and the 
sixty lamps erected, extending over 1,760 yards of arterial 
road adjoining the Croydon Aerodrome, are of this type. The 
23-V a.c. supply is utilised for heating the filament of each 
lamp via a filament transformer which is incorporated in the 
lantern. The ares of each lamp in a group of thirty are con- 
nected in series on a 500-V d.c. supply obtained by means of 
small valve rectifiers housed in an adjoining sub-station. A 
substitutional resistance is provided at each lamp standard 
and is automatically inserted in case of failure of a lamp, thus 
obviating the possibility of a total light failure. 

Che light obtained is practically monochromatic, the lines 
emitted being concentrated round the yellow-band of the 
spectrum, and no attempt has been made to provide illumina- 
tion which will show up objects in their true colours. Pilots 
of incoming air liners find the installation of particular use, 
as after dark it provides a landmark which is readily dis- 
tinguishable at a considerable distance and, moreover, has 
fog-penetrating qualities. 


Definition and Economy 

The Purley Way installation is undoubtedly an excellent 
example of a type of lighting which can be adopted for arterial 
roads where sharply defined visibility combined with economy 
in consumption obtained by the use of a highly efticient lamp 
may be considered of more importance than good colour dis- 
crimination. It is claimed that the efficiency of the sodium 
lamp is six times that of a filament lamp of the same wattage. 

Contemporaneously with the inauguration of the Purley 
Way lighting installation, considerable street lighting improve- 
ments were being carried out in High Street and North End. 
two of the main shopping thoroughfares in the centre of 
Croydon, the original lamp standards being respaved at an 
average distance of 210 {t., staggered on each side of the road. 
and modern lanterns each containing three 500-W gas-filled 
tungsten filament lamps being substituted for the type pre- 
viously in use. 

The subsequent advent to the market of the first 400-W hot 
cathode discharge lamps capable of being operated entirely 
from a standard 230-V a.c. supply was quickly seized upon as 


Rey 


in orange and red lines, might give rise to adverse comment 
from some sections of the tradespeople and shopping public, 
and that a certain amount of colour correction would be ad- 
vantageous if the lamps were to be erected in the centre of the 
town. Experiments were thereupon carried out by Mr. F. N. 
Rendell - Baker. 
the engineer and 
manager of the 
Croydon Corpor- 
ation Electricity 
Department, and 
his stai?. 
The light 
emitted by ordin- 
ary gasfilled 
tungsten - fila- 
ment lamps 
covers the whole 
range of the solar 
spectrum, and is 
abundant in 
orange and 
red rays, and a 
combination — of 
the two types of 
lamps was de- 
cided upon. The 
lantern adopted 
some time pre- 
The combination of discharge lamp and viously for use 
tungsten-fil t lamps used at Croydon with three 500-W 

filament lamps 
lent itself admirably to this purpose, and one of the accom- 
panying illustrations shows the arrangement of three 200-W 
filament lamps connected in parallel with, and grouped round, 
the 400-W discharge lamp which proved most suitable. The 
only alteration necessary to the lantern was the substitution 
of ‘‘opal flashed on white ’’ for the ‘‘ opal flashed on green ”’ 
or clear stippled glass with which they had previously been 
fitted and the drilling of an additional hole in the vitreous- 
enamelled reflector to take the discharge lamp. By completely 
surrounding the combination with opal glass the light obtained 
from the two types of lamps was thoroughly mixed, consider- 
ably improved results being thereby obtained. 


Extensions Decided Upon 
Where the arrangement of existing street lighting cables 
permits, the supply to the three filament lamps in each lanterm 
is switched off at midnight, leaving the discharge lamp as the 


North End, Croydon, illuminated by means of the combination of lamps described in this article 


olfering possibilities of further improvement in street lighting. 
‘The light emitted from the new 400-W lamp consisted of blue, 
“reen, yellow and, to a lesser extent, orange lines, thus cover- 
ing a much wider range than the light from the sodium lamp. 
it had a luminous efficiency 2} times that of a gasfilled 
tungsten-filament lamp of equal wattage, a 400-W discharge 
lamp giving a light output equal to that of a 1,000-W filament 
lamp. It was, however, felt that the rather novel colour 
rendering obtained by the use of the lamp, due to its deficiency 


only source of illumination until daybreak. The first five lan- 
terns utilising this combination were put into use in High 
Street on April 22nd, 1933, and were so well received by the 
public that the installation was shortly afterwards extended 
to include twenty-three further points in North End. Many 
of the discharge lamps originally installed are still in use, 
having already completed 2,000 burning hours, and they show 
no appreciable diminution in efficiency. At the present time, 
970 yards continuous route length of main shopping thorough- 
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fare is illuminated by the colour corrected discharge lamps and 
it was hoped to complete a further extension of 970 yards. It 
is anticipated that the lighting of the whole of the 53-mile 
portion of the main London-Brighton road situated in the 
borough of Croydon, from Streatham to Purley, of which the 
above section forms part, will eventually be converted. 
Details of interest in connection with the section already 
converted are as follows: Average width of road, 60 ft.; aver- 
age width of footpaths, 9 ft.; average spacing of lamp standards 
(erected on both sides of road and evenly staggered), 120 ft.; 
height of light source above ground, 25 ft.; maximum foot- 
candles on road surface, 2.0; minimum foot-candles at any 
point on road surface, 0.3. The substitution of the 400-W dis- 
charge lamp, together with three 200-W_ tungsten-filament 
lamps, for the three 500-W filament lamps contained in each 
lantern has resulted in a 7 per cent. increase in illumination 
coupled with a 30 per cent. decrease in current consumption. 
A photograph of North End at a late hour is reproduced. 
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The box attached to the top of the standard in the foreground 
contains the choke coil necessary to stabilise the current and 
also the condenser required for power-factor correction. Ex- 
periments in connection with interior lighting have also been 
carried out. Up to the present it has been generally con- 
sidered that the discharge lamp is only suitable for indoor use 
in such places as engineering workshops, printing works, draw- 
ing offices, &c., and unsuited for shop interior lighting. 

The street-lighting installation aroused such general public 
interest that the management of one of the departmental 
stores in Croydon expressed a desire to have similar equip- 
ment installed inside their premises. Special lanterns to con- 
tain one 400-W discharge lamp and different combinations of 
tungsten-filament lamps have therefore been designed and 
built up in the Electricity Department workshops, the groups 
of lamps being completely surrounded by opal glass as in the 
case of the street-lighting fittings. Experiments are now being 
carried out and the results so far are encouraging. 


Mains Impedance and Change-overs. By J. E. Howard, B.E. 


WING to urban development in an overseas district 
served by an undertaking receiving a bulk supply, the 
incoming overhead feeders were placed underground. 

The change was carried out over a lengthy period and intro- 
duced two problems of considerable importance, namely, the 
current distribution between overhead and underground mains 
operated in parallel and the increased short-circuit kVA. 

In dealing with the first of these, adequate analysis of 
loading conditions had to be made to avoid overloading the 
cable. The peak load in amperes was determined at the out- 
set, taking into account probable block increments, natural 
growth, and reduction in diversity due to afternoon storms and 


A B.T.-H. sectional drive for a paper machine at a Dartford 
mills (See page 920) 


such unforeseen circumstances. A very dangerous proceeding 
is to base all expectations on a single day’s peak load of the 
preceding year without adequate knowledge of the loading 
conditions at the particular time. Furthermore, the overload 
capacity of a cable is governed by the loading cycle of the 
preceding two or three hours; this factor must be evaluated, 
and it can be illustrated quite effectively by plotting the load 
current squared, during the period under review, and relating 
it graphically to the safe carrying capacity of the cable plotted 
to the same scale of amperes squared. 


The Effect of Reactance 

The major danger in mixed operation of overhead and under- 
ground circuits is to overlook the effect of reactance. For 
similar copper sections the reactance will determine the cur- 
rent distribution, and this can easily cause overloading even 
when the total load is apparently within the margins of safety 
of the two parallel routes. Take as an example the current 
distribution between an overhead circuit of 0.2 sq. in. copper 
with 3 ft. triangular spacing, and a three-core 0.2 sq. in. 
cable, the approximate length of each being 660 yds. The 
resistance (R) of the former is 0.0895 ohms and its reactance 
(X) is 0.1938 ohms, giving an impedance (Z) of 0.2136 ohms. 
For the cable, R is 0.0823, X 0.0526, and Z (neglecting capa- 
city) 0.0976 ohms. Combining the two in parallel by adding 
the respective conductances and susceptances, the impedance 
will be 0.0691 ohms. If the total current to be supplied is 
I amps then the voltage drop is Ix0.0691 for the two ‘in 
parallel. The current in the overhead section is Ix0.0691/ 
0.2136 A and in the underground section Ix0.0691/0.0976 A. 
Hence, although the sections have the same nominal copper 


area, the current in the underground cable will be 2.19 times 
that in the overhead mains. 

A contributory reason for heavy distribution costs is to he 
found in continual meddling with feeder arrangements result- 
ing in overtime payments for Sunday work, extra switches, 
and bus-bar equipment. To keep these items to a minimum 
enough margin should be allowed to avoid the need for altera- 
tions every nine or twelve months to cater for increases of 
load. Generous copper in main h.v. feeders can always be 
justified by the correct costing of losses, and it is a much 
better practice to put ample copper in the cables than to in- 
crease the expenditure on switchgear for altering feeding 
arrangements when the copper is stinted. 

The increase in short-circuit kVA, caused by a reduction 
of the circuit reactance, will necessitate the provision of oil 
circuit-breakers of greater rupturing capacity on the outgoing 
feeders from a sub-station that is fed by cables. 

The numerical example quoted previously can be pursued 
further and will illustrate this point. Assume that the two 
feeders are supplied from a station of 20,000 kVA generating 
capacity with 21 per cent. reactance, which is equivalent to 
1.27 ohms at 11 kV. The various stages in the change-over 
are (a) with both feeders overhead, R=0.04475, X =1.3669, and 
Z=1.368. ohms. The fault current is 4,660 A and the corre- 
sponding kVA=88,900. (b) With one feeder overhead and one 
underground, R=0.0509, X=1.3169, and Z=1.318 ohms. The 
fault current=4,850 A and the corresponding kVA=92,500. 
(c) With both feeders underground, R=0.04115, X =1.2963, and 
Z=1.2966 ohms. The fault current=4,920 A and the corre- 
sponding kVA=93,800. 

The increase from 88,900 to 93,800 kVA does not appear 
very much, but it may be sufficient to necessitate the re- 
modelling of the switchgear. In one case switchgear of about 
75,000 kVA was installed when the generating station was of 
12,000 kVA m.c.r. capacity. A further 8,000 kVA of generating 
plant was installed without appreciable increase of the smaller 
local undertaking’s load, but no attention was attracted to the 
switchgear because its current carrying capacity for continuous 
duty remained well above the peak loads. Nevertheless, the 
increased generator capacity had caused the original outgoing 
breakers to be too light for the possible duty. 

This state of affairs is not uncommon to-day owing to the 
merging of small into larger undertakings. Many engineers 
have never had to think of switchgear in terms of interrupt- 
ing capacity until they purchased bulk supplies from a large 
power station. Then all the previous notions of switchgear 
have had to undergo sudden and drastic enlargement to em- 
brace the new conditions. In the worked example the switch 
rating of 75,000 kVA was exceeded by 18.5 per cent. when the 
station reached 20,000 kVA, and with an element of luck in 
the location of faults the equipment came through quite satis- 
factorily. When both feeders were underground cable the 
excess duty would have reached 25 per cent., and trusting to 
luck became too hazardous, having regard to penalty clauses 
in the contracts with major consumers. It now became a real 
economy to install breakers of 120,000 kVA capacity to take 
care of future growth. This size of breaker should suffice 
for at least six years, and with unit design based on ease of 
erection this gear can be moved out to a sub-station when its 
capacity becomes too small for the inner control position. 

The two features of the change-over covered in the fore- 
going notes are apt to be overlooked when attention is being 
concentrated on estimates and tenders for material. One cable 
failure, or worse still, one oil circuit-breaker failure would 
wipe out all the savings effected by efficient purchasing, cost- 
ing and accountancy, so it is much better to investigate this 
aspect before getting down to details. 
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Electricity in Chicken Breeding 


Safe and economical methods for incubation and brooding 


‘ REAT strides have been made recently in this country in 
JV large-scale chicken breeding, and manufacturers of 
equipment for incubation and brooding have advanced 


at the same time, and there is 
no doubt that a considerable 
amount of business for both the 
electricity supply industry 
the manufacturers lies in this 
direction. Where breeding is 
done for table-bird business, in- 
cubation is usually carried on 
continuously, so representing 
a 100 per cent. load factor. 

lo gain some first-hand im- 
pressions of the scope offered for 
this comparatively new develop- 
ment, we recenty paid a visit to 
the works and poultry farm of 
Curfew Electric Heaters, Chert- 
sey. This company commenced 
by directing particular atten- 
tion to the conversion of non- 
electric types of incubators, and 
that-is still an important part of 
its work. 


elements, and these are tapped for selective control in similar 


fashion. 


The company has adopted this pipe-heating principle for its 


Tank and hot-air incubators. Left: Various makes of oil incubators converted for electric heating, and actually in use at 
whether served by oil or gas, all Curfew Poultry Farm. Right: A battery brooder stack which is in constant use at Chertsey 


operate on the principle of pass- 
ing hot air through a flue, major control being effected by 
hand regulation of the oil or gas flame, while automatic con- 


— 


A curfew electric incubator (one of four standard sizes) showing 
the pipe system 


trol of a damper governed by an ether capsule by-passes more 
or less heat to waste, according to the interior heating demand. 
"he heating units for converting these types 
of incubators are similar. Each consists of a 
number of mica strip resistors clamped be- 
tween aluminium castings. Tappings are 
brought out to a selective switch which has 
two contact arms. ‘The auxiliary arm is 
arranged in a shunt circuit which is opened 
and closed automatically, via platinum con- 
tacts, in the same way as the damper under 
the influence of the capsule, thereby eliminat- 
ing some of the resistance put into circuit by 
the main arm and consequently increasing the 
load and heat. 

Pipe heated non-electric incubators are 
usually of the table mammoth type and have 
a system of flow and return piping common 
to all the chambers served by oil- or anthra- 
cite-fired boilers, with automatic damper con- 
trol by a capsule for the actual source of heat. 
The conversion unit for this type of incubator 
is a boiler to the sides of which are clamped 


own design of electric incubators, because of the speedy heat 
transmission due to the elements being clamped direct to the 
boiler, with consequent lower actual element heat and longer 
life. The piping is arranged so that the flow and return are 
side by side throughout the system, thereby ensuring an even 
temperature throughout the incubator. The system of control 
employed is the same as that for the adaptation schemes. The 
Curfew incubator is made in four standard sizes of from 50/60- 
egg capacity (£7 10s.) to 200/240-egg capacity (£13). 

For the commercial poultry farmer cabinet type incubators 
are becoming the vogue, and these are produced in capa- 
cities of from 1,000 eggs to 12,000 eggs or more. The cabinet 
usually consists of a series of trays in which the eggs are 
placed, and there is provision for tilting the trays for turning 
the eggs. Some have the hatching trays in the same chamber 
as the turning trays, and others have separate chambers for 
the different groups of trays. 

The heater is of the hot-plate type, and because there is no 
incandescent object exposed to the air there can be no con- 
sumption of oxygen, a point of vital importance in an incu- 
bator. Mica-wound strip resistors are clamped to an alumi- 
nium plate with radiating fins, the back being covered with 
asbestos. Warm air from the heater is propelled by a motor- 
driven fan on to the inclined side of the turning rack, causing 
the current of warm air to pass round the incubator and down 
through the hatching trays. For heat control sensitive thermo- 
stats operate solenoid-type mercury switches. There is dual 
control, the second thermostat operating at a slightly higher 
temperature. The second solenoid switch unit has a three-way 
tube; one way controls the heater when the solenoid is ex- 
cited, while the other way is arranged in a battery and bell 
circuit, by which an alarm is given under thermostat govern- 
ing in the event of excess temperature or current failure. 

All the electrical equipment is arranged on a removable side 
panel. The absence of drive for the fan is partly responsible 
for the low consumption, but we imagine the major reason is 


Left: A 2,000-egg cabinet incubator showing electrical equipment and turning 
trays. Right: A converted hot-air type incubator showing element unit of elec- 


trical adaptor 
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MEETINGS AND DISCUSSIONS 


Current Topics and Opinions Expressed at the Institutions 
A New Lighting Code 


N analytical basis for a lighting code, being a method ot 
computing values of illumination for various classes of 
work, was submitted by Mr. A. W. Beutell to the ILLumrnat- 
ING ENGINEERING Society in London on December 12th. Mini- 
mum values have been recommended before, but they are all 
based mainly on general experience and lack an adequate 
scientific basis. Early in 1932 the Society instructed its Tech- 


The new electric wheel drop at the Hither Green depét, Southern Railway (See 


page 932) 


nical Committee, of which the author is chairman, to prepare 
a British code and the result is an attempt to assess how much 
light is required to be provided, without indicating how best 
to provide the chosen intensity. 

The method is based on the proposition that the illumination 
needed for any visual task, as compared with the simplest 
possible task, depends upon certain conditions which adversely 
affect its performance; that these conditions can be defined; 
and that if the relationship can be ascertained between each 


of the conditions and the illumination needed to compensate 
for it then the amount of light suitable for the performance 
of the task ought to be capable of actual computation. 

The process really amounts to an endeavour to take the visual 
task to pieces, assess its components, and reassemble it in 
terms of the illumination required for its performance. 

Variation of any of the visual characteristics will render 
the basic task more difficult to perform, unless 
more light is added to compensate for the 
change. The extra light will depend upon the 
magnitude of the change; that is to say, there 
will be a relationship wherein the added light 
will be a function of the variable, including 
the basic illumination as a constant factor. 
The ratio of increased to basic illumination 
therefore represents a multiplying factor, so 
that if the basic illumination be multiplied by 
it, the product will be the working illumina- 
tion necessary to perform the task with the 
specified degree of ease. If several or all the 
visual characteristics be changed  simul- 
taneously, the corresponding factors are multi- 
plied together to obtain the resultant multi- 
plying factor. 

The author has tabulated a range of char- 
acteristics with their factors. They are 
numerical ones and are only offered at this 
stage as being founded on a partly empirica! 
basis. They are satisfactory by comparison 
with ‘‘ good practice,’’ and it is suggested, as 
an axiom, that if they are true for a suffi 
ciently large and varied number of cases the, 
will be true for all other tasks. The Depart- 
ment of Scientific and Industrial Research has 
authorised its Illumination Research Commit- 
tee to undertake further investigations. 

An aspect of the method which is open to 
criticism is that two engineers with the same problem to solve 
may quite easily select different factors from the table and 
arrive at different results. But if the factors have been chosen 
with due thought and care the difference in the choice cannot 
be accidental or necessarily misleading. Rather is it due to 
the fact that the two engineers have different views of what 
is needed, and therefore naturally, and probably quite rightly. 
obtain different results. There is a flexibility in the method 
which is denied them in the use of a fixed code. 


Diesel Engine Repairs by Welding 


T a meeting of the Diesen ENGINE Users’ ASSOCIATION in 
London, on December 13th, an informal discussion on 
** Repairs to Oil Engine Parts by Welding ’’ took place. The 
hon. secretary (Engineer Rear-Admiral J. Hope Harrison) ex- 
plained that the object of the discussion was to gather evidence 
which would show whether the welding of Diesel engine parts 
was desirable. 
Mr. C. O. Milton (Maidenhead electricity works) said he 
believed that for the welding of cylinder heads a process was 


available now which gave good results. Welding was often 
the means of getting one out of a serious difficulty. 

Lieut.-Col. H. W. Watts (Epsom Electricity Department) said 
he had had several cylinder heads welded and they had been 
working for about two years with every satisfaction. That 
work had been done under the superintendence of an insur- 
ance company and a good job was made of it. 

The hon. secretary said that the general opinion appeared 
to be that a reliable firm could do very satisfactory work, 


Electricity in Chicken Breeding (continued from previous page) 


the elaborate construction adopted to reduce the radiation 
losses. Each wall consists of a metal lining, tongue and groove 
boarding, an air gap, a }-in. layer of insulating board, Lin. 
of asbestos packing, bitumen felt and Oregon pine _ply- 
board. With a room temperature of 55 to 60 deg. F. consump- 
tion test figures for a 1,000-egg cabinet are 34 kWh for the 
heater and 14 kWh for the motor for twenty-four hours. A 
well-known breeder had been paying £25 per annum for gas 
(5s. per 1,000 cu. ft.) for his incubators. After conversion to 
electric heating and at the same time increasing his capacity 
by 500 eggs his yearly bill is £21 6s. for electricity at 14d. per 
kWh. 

For its brooders the company has adopted the hot-plate type 
in order to avoid lamp replacements. Mica resistors are 
clamped to an aluminium plate, and tappings are brought out 
for selective switch control. Thermostatic control is not always 
employed for brooders, because of the rough handling to which 
they are sometimes subjected. Here again adequate measures 
are taken to reduce radiation losses, and the double walls are 
suitably packed with insulating material. The standard sizes 
of brooders vary from 650/70-chick capacity, with 1-A 
loading and ten heats for £4 10s., to 250/300-chick capacity 
with 3-A loading and fourteen heats for £7. The current 


consumption per chick for six weeks of brooding is about 
kWh. 

There are many different types of adaptations for the con- 
version of non-electric brooders, two examples being one in 
the form of a trivet, with four legs supporting a hot plate, 
and a canopy-type adaptor which is of the hot-plate type and 
suspended by jacks so that the heat is projected on to the 
backs of the chicks. Selective switch control is adopted. A 
battery-type brooder consists of a number of units placed 
one above the other, each unit having a brooding chamber 
and a run with a curtained outlet. Each unit is self-con- 
tained with its hot-plate heater and selective switch, and three- 
pin plugs on each section provide for interconnection, so that 
there need be only one main wall connection. 

Each section will house up to 150 one-day-old chicks, and 
the current consumption for this type of brooder is 4 kWh per 
chick for six weeks’ brooding. The lower consumption is due 
to the lesser external radiating area resulting from the tier 
structure. Whereas the consumption cost of the blue-flame 
oil brooder is about 13d. per chick for oil for six weeks’ brood- 
ing, that for electricity with the ‘‘ Curfew ”’ brooder is 4d. 
where electricity is supplied at 1d. per kWh, but much lower 
tariffs are available in many parts. 
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especially now that there were means of testing the weld, by 
X-rays or otherwise, before the part was sent back to the 
users. At the same time, he did not think too much reliance 
was being placed upon X-rays at the present time for this 
purpose. Not only should skilled men be employed, but the 
work should be done by men who were continuously in 
employment, for if a good welder were laid off for any length 
of time he lost the knack of doing really first-class work until 
he had been at it again for a week or two. Reports from 
Germany, France, and Italy indicated that welding was being 
adopted for this purpose to an increasing extent, while in 
America a very large business indeed was springing up. So far 
as plain straightforward cast-iron parts were concerned, weld- 
ing could be relied upon if it were done by a firm of repute. 
Possibly for steel parts for certain purposes welding was equally 
reliable. 
Guarantees Necessary 

Mr. J. G. Griffin suggested that no firm should be recom- 
mended by the Association which could not give a guarantee 
that it was in a position to check the work after it was done. 
Mr. H. V. Stead referred to an instance at the electricity 
works at Pahang, F.M.S., in which heavy wear on the ex- 
haust cams had been arc-welded with nickel-cast iron welding 
rods, and had stood up to their duty quite well, although the 
welded cams had only been in use for sixty days so far. Mr. 
A. W. A. Chivers (British Electrical Federation) said he won- 
dered whether the practice of welding had yet reached the 
state of perfection at which it could be said generally that it 
could or could not be used. The degree to which the various 
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parts were in compression or tension might have a very impor- 
tant bearing on whether welding should be adopted or not. 
Mr. C. O. Milton remarked that it was in cases of emergency 
that the possibilities of welding were worth consideration. He 
doubted whether anybody would consider building up crank- 
shafts at the present time, especially crankshafts of heavy low- 
speed engines. 

Mr. C. F. Mounsdon (president) said there seemed at the 
present time to be a certain nervousness on the part of Diesel 
engine users, who hesitated to try things out on somewhat 
expensive engines that were running on important duties. 
Unless some sort of trial were carried out, not very much pro- 
gress would be made. The whole point was whether one was 
prepared to take risks in these matters. At the same time, 
it seemed that certain parts of an engine could be welded with 
perfect safety. Probably more trials would be made if the 
charges imposed by the firms which undertook such work were 
in accordance with the amount of work done, without reference 
to the nature, the size, or the cost of the part that was being 
repaired. 

Mr. H. D. Adams remarked that although in the case of 
cast-iron generally welders would not guarantee a satisfactory 
job, they would do so if they knew the precise type of cast-iron 
and the manufacturer of it. The stresses involved in the case 
of piston heads and covers were not of considerable import- 
ance, but he hesitated to recommend welding for vital operat- 
ing parts. For welding Diesel engine parts his experience 
was that the electric process was far better than oxy-acetylene 
welding. 


Steering Ships Electrically 


ODERN practice in ships’ steering gear is outlined in 

the paper, by Messrs. W. J. Paulin and W. S. Paulin, 
which was read before the NortH-East Coast INstTITUTION OF 
ENGINEERS AND SHIPBUILDERS at Newcastle-upon-Tyne on 
December 15th. 

The paper traces the development of the steam steering 
gear and the alterations to its position on the ship to obtain 
most efficient working and more convenient arrangement. The 
effect on the consumption of steam steering gear due to the 
fitting of special economy valves and the use of superheated 
steam is discussed. The various methods of control are 
described, and their individual peculiarities and characteristics 
analysed. 

Hydraulic mains-operated steering gear is mentioned, and 
its successor, electro-hydraulic, described. The all-electric 
steering gear is then introduced and types classified. The 
circuits of the different types are explained, and it is shown 
how modern circuits have been simplified and improved. An 
appendix contains approximate comparative prices of the 
different types of gears mentioned in the paper. A further 
appendix, to be published later, will contain relative prices, 
power consumptions, and the probable order of merit so far 
as maintenance costs are concerned. 


Reliability with Economy 

The paper shows that sound original designs have been 
simplified and improved to a considerable extent. Original 
gears are still giving thoroughly reliable service, with a free- 
dom from breakdown and ease of maintenance never 
approached by steam steering gear. Long service and reli- 
ability of the highest degree may therefore be expected from 
modern electric steering gear. 

Ward-Leonard gears have run for years with no more atten- 
tion than keeping them clean and greased when necessary. 
Single-motor gears require only periodical inspection of con- 
tactor gear and occasional replacement of contact tips, an 
infinitely less arduous task than keeping bearings and glands 
tight on a steam gear. The greatest advantage of all is, of 
course, economy of running; during movement of the rudder, 
the power used is only that required to provide the torque 


at the necessary speed, less a small loss inversely proportional 
to the motor efficiency. When the rudder is standing, in the 
case of the Ward-Leonard gear, a small power is required 
to run the motor generator set against no load, and energise 


Henley cables terminating in a grid sub-station in the S.W. 
England and South Wales Area (See page 932) 

the rheostats and field coils of the rudder motor. With the 

single-motor gear, still less current is used when the rudder 

is standing as only the motor shunt field winding is per- 

manently energised. 


Piezo-electric Modulation for Television 


Ta meeting of the TeLeviston Society in London on Dec. 
13th Mr. L. M. Myers demonstrated a new form of modu- 
lating device which can be applied to television. It was in the 
form of a vibrating piezo-electric crystal. Hitherto it has been 
thought that the natural frequency of vibrating quartz was 
too low to permit of modulation. Furthermore, most experi- 
ments in this matter have been in connection with the rota- 
tion of the plane of polarisation of light when passing through 
a vibrating quartz crystal in the direction of the optic axis of 
the crystal. 

By specially dimensioning the crystals it has been found 
possible to send a beam of light through a crystal vibrating 
at a very high frequency. For the demonstration the crystal 
used was vibrating at 3 megacycles, but it is possible to per- 
form the experiment with a crystal vibrating at 10 megacycles. 


In these cases the light passes through the electric axis of 
the crystal and thus travels parallel to the lines of force of 
the electrostatic field. The electrodes can be either in the 
form of thin wires across the surface of the crystal, a colloidal 
substance, or, as in the actual demonstration, two thick brass 
dises through which a hole is bored. With an undamped crys- 
tal modulation up to 4 kilocycles only can be accomplished. 
When the crystal is damped, however, the range of modulation 
is greatly increased. The crystal is set into vibration with 
the aid of a local oscillator and when the crystal is damped 
greater power is required to drive it. 


A Special Polariscope 
After the demonstration Mr. Myers explained how it was 
possible to construct a polariscope for television in which both 


si 
¥y 
ve 
‘ 
\ 
bout 
con- 
e in +" 
late, 
and 
the 77 
a 
aced 
aber 3 
con- 
ree - 
that 
and 
per 
due 
tier 
ame 
ood- 
4d. 


916 


the ordinary and the extraordinary rays were used. ‘This novel 
polariscope was a modification of the one demonstrated a year 
ago. In its present form the double image polariscope em- 
bodied two similar Rochon prisms. Two images of an aperture 
were therefore thrown on to the screen. When, however, 
a stressed material was introduced into this polariscope, these 
two spots became fainter in intensity and a central spot 
evolved. The intensity of the central spot was equal to the 


THE ELECTRICAL REVIEW 


DECEMBER 29, 1933 


amount of light by which the two outer spots decreased. 
Finally, when the stress in the polariscope gave rise to a retar- 
dation of exactly half a wave length, the two outer spots 
became entirely extinguished and the central spot received 
its maximum amount of illumination. The central spot con- 
sisted of both ordinary and extraordinary rays, so that no 
light was lost in its journey through the double image polari- 
scope. 


High-voltage Testing Phenomena 


HE paper in which Mr. B. L. Goodlet endeavours to ex- 
plain some of the phenomena which are encountered 
when testing with very high voltages, which was referred to 
last week, was discussed at the INSTITUTION OF ELECTRICAL 
ENGINEERS in London on December 2ist. 

Dr. E. H. Rayner said that if the information con- 
tained in the paper had been available when existing 
e.h.p. laboratories were established some of them might 
have been differently equipped. The production of sub- 
harmonics was not so obvious as ordinary harmonics; 
the subject had become important and afforded an accurate 
means of sub-dividing frequencies. The N.P.1.. method of regu- 
lating very high voltage 
through the generator’s ex- 
citing circuit was smooth 
and satisfactory. An im- 
pulse generator and 
cathode-ray oscillograph 
were complementary, and 
one could not know what 
either was doing without 
the aid of the other. 

Mr. E. T. Norris pointed 
out the danger of concen- 
tration becoming isolation 
when these subjects were 
studied from one aspect 
alone. He also thought 
that the author tended 
somewhat to argue from 
the general to the par- 
ticular, which might be 
misleading, especially as 
the range covered by the 
term ‘‘ high-voltage equip- 
ment ’’ was so enormous. 

Dr. P. Dunsheath re- 
marked that experience in his company’s laboratory had shown 
that there really was something to be said for the induction- 
regulator as against the generator-field exciter method of con- 
trolling high voltages, especially when a number of tests had 
to be made at the same time. Wave-form distortion was not 
wholly due to reactance of the regulator; the main trans- 
former might cause some of it. Some of the observations in 
the paper were too general, since what might be satisfactory 
for testing porcelain insulators might not be suitable in the 
case of cables. . 


Mr. B. L. Goodlet is in charge of 

the high-voltage laboratory of the 

Metropolitan-Vickers Co., Traf- 
ford Park 


Mr. T. N. Riley described how plant which he had installed 
about five years ago had proved that the factor which really 
mattered was the actual capacity reactance of the load. If an 
induction regulator had been inserted between the generator 
and transformer a much greater range of load could have 
been obtained. He preferred to test power factor rather 
than watts loss, since there was a great difference between 
testing homogeneous insulation and materials which contained 
voids and were therefore ionisable. 

Mr. W. E. M. Ayres showed how harmonic wave-form dis- 
tortion could almost be predicted theoretically from hysteresis 
curves. Since the transformer was the main source of har- 
monics, why blame other components of the circuit? Had 
the author used harmonic shunts on the primary side? ‘They 
would stop harmonic ripple and increase the capacity range 
without increasing the size of the generator. Mr. A. G. 
Warren thought the mathematics of the subject was a com- 
plicated mass of approximations which might do for the high- 
voltage windings of power transformers, but was not nearly 
good enough for high-voltage low-load testing and X-ray 
transformers. Reactance depended the secondary 
conditions, for the same oscillations took place when the 
primary was open or closed, but the frequency was very 
different. 


The Importance of Smooth Waves 

Mr. F. R. Perry emphasised the importance ef using smooth 
waves when impulse testing. As a result of doing so, im- 
pulse ratios were coming down, to the consternation of some 
manufacturers. Mr. B. G. Gates suggested how transformer 
reactance equations might be simplified. He endorsed the 
author’s remarks about badly designed induction regulators, 
but did not think his explanation of resonant phenomena was 
quite clear. Prof. J. T. MacGregor-Morris asked for infor- 
mation about the voltage-drop across a spark gap when the 
spark was passing. What was the best layout for an im- 
pulse generator? The most sudden voltage rise would pro- 
bably occur when the inductance was the minimum; therefore 
the spiral or staircase layout did not seem to be the best. 
He agreed that it was absolutely impossible to obtain any 
idea what an impulse generator was doing without the aid 
of a cathode-ray oscillograph. 

Mr. B. L. Goodlet, in reply, assured the meeting that his 
paper was not a theoretical prediction, but an attempt to 
explain the effects of investigations into occurrences actually 
experienced, which were of considerable commercial import- 
ance to the industry. 


Recent X-Ray Developments 


T the informal meeting of the INnstITUTION OF ELECTRICAL 

ENGINEERS in London on December 18th, Mr. G. T. 
Loughborough opened a discussion on modern developments 
in X-ray work. Recent improvements had been many and 
varied, he said, and could be summarised as increase of speed, 
stabilisation and control of current, and electrical protection. 

The advantage of rapid exposure was, of course, obtained 
when examining infants, who could not easily be controlled; 
but, as every part of the body served with blood actually 
pulsated with the heart-beats, short exposures, even to one- 
hundredth of a second, were required. A description of some 
remarkable time-switches followed, and he then exhibited a 
number of slides showing circuit and intensity diagrams as 
well as pictures of wonderfully compact equipments. 

With regard to protection, Dr. Loughborough said there 
was really reliable apparatus for service up to 400 kV, and, 
although it was still very expensive and often rather unwieldy, 
the sense of security to radiographers using this equipment 
more than compensated for the disadvantages of cost, size, 
and weight. Most of the apparatus described was of Con- 
tinental origin, and Dr. Loughborough pleaded for the estab- 
lishment in this country of a bureau of research upon this 
matter to supplement and extend the excellent work of Dr. 
Allibone in Manchester. 


Accurate and Rapid Timing 
A well-maintained discussion dealt at some length with the 
necessity for accurate and rapid timing. It was pointed out 
that a speed of one-fiftieth of a second meant a very minute 
fraction of a heart-beat cycle, while the construction of the 


contactor switch had the inherent ‘‘ contactor bounce’’ due 
to the slap and recoil of the contactor. Dr. Loughborough, in 
his concluding remarks, said that all apparatus was now quite 
silent, except for the contactor and perhaps for a_ small 
amount of hum with therapy apparatus. Protection from 
X-rays had been provided for. There was ‘scatter’? from 
the patient, and an operator should always wear a lead apron 
or get behind a lead screen. The number of fatal accidents 
to patients for the whole world was said to amount to about 
twenty-five only since the development of X-ray science, and 
the fatalities had in most instances occurred abroad. 


Fatality 


T an inquest recently held at Liverpool on a man who was 

found dead with a radiogramophone lying partly across his 
body and an electric lamp in his hand, Mr. R. C. Burton, of 
the Liverpool Corporation Electric Supply Department, said 
that the table lamp was a three-light brass table standard, 
and it was alive throughout the brasswork externally. If 
the earth connection of the radiogram was broken and the 
person touching the wireless set was standing on damp tiles 
or a metal plate, there might then have been some danger. 
Mr. A. C. Hart, Jnr., stated that the technical representative 
of the wholesale firm which supplied a Liverpool store with the 
radiogramophone in question said that a defective switch in 
the radiogram could not have caused a fatal shock. 

The coroner adjourned the inquest for an hour to enable 
experts to make a thorough examination of the radiogramo- 
phone. Death was attributed to electric shock caused by the 
defective lamp. The coroner said there was no evidence to 
show any defect in the radiogramophone itself. 
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Correspondence 


Correspondents should forward their communications as early as possible. No leiter can be 
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published unless we have the writer’s name and address in our possession 


Variations in Distribution Voltages 
[ have read with great interest Mr. G. B. Gill’s contribution 
to your issue of December 15th and must agree that automatic 
control of distribution voltages is a most timely subject to 
discuss in view of the rapid increase in the domestic demand. 
Scores of instances can be cited where the variation is con- 
siderably in excess of plus or minus 4 per cent.; this causes 


out-of-balance, i.e., out-of-balance on one phase throughout 
their length, the effect of a balancer with cut-neutral correctly 
placed (e.g., approximately 55 per cent. to 60 per cent. from 
the sub-station end in the case of uniform out-of-balance load 
distribution) will not be greatly inferior to that obtained from 
a balancer with solid neutral most favourably positioned 
(within 5 per cent. of the tail end). If for any reason, e.g., 


At Thames House a variety of recreational facilities, a special feature of which is the lighting, have been provided.. Our 
pictures show (left) two of the six cricket pitches and (right) part of the golf school. (See note on page 927) 


considerable inconvenience to consumers, and has resulted in 
some of them reverting to gas for cooking and heating pur- 
poses. 

My experience does not square with Mr. Gill’s, that com- 
plaints are rarely received when the voltage is higher than 
the declared voltage. I could quote several instances in which 
consumers’ lamps, wireless valves and other apparatus have 
had very short lives due to high voltages recorded after the 
usual bed-time or during daylight, respectively. 

Mr. Gill suggests that the E.D.A. should take a closer in- 
terest in this matter, but I suggest that this organisation 
should not trespass upon the distribution engineers’ preserves, 
but that responsible distribution engineers should take the 
matter up seriously and at once. Lack of attention to the 
maintenance of consistent voltages for consumers’ apparatus 
will definitely retard the possibilities of “ all-electric homes ’”’ 
in connection with the slum-clearance schemes about to be 
proceeded with. ConTROL IMPERATIVE. 

December 18th. 


Discharge Lamps 

An an engineer of considerable experience, and some little 
knowledge of mercury-vapour and quartzite lamps, I should 
like to know why there is all this commotion in connection 
with discharge lamps and why experienced chief engineers 
seem to “ fall’’ so easily for them. 

Here we have lamps, deficient in red rays, which also have 
a poor curve and very small spacing area, with additional 
accessories such as chokes, condensers (all possible sources 
of trouble and tending to increase maintenance). To repair 
the lack of red rays tungsten lamps of from 100- to 300-W 
are employed, making, with choke, a total wattage of 520 to 
720 W, and (fitting for fitting) delivering fewer candles than a 


500-W standard gasfilled lamp in an efficient up-to-date pro- 


jector. In a graph diagram, recently published by you, with 
a spacing ‘“‘hit and miss” of about 44 yards (three fittings 
in 88 yards) there are differences, in so small an area (44 yards 
by 125 yards width) of from 2.1 ft.-candles to 0.15 ft.-candles. 
These discharge lamps, like the Crookes’, the Geissler, and 
the mercury-vapour tubes, are something interesting in the 
development of electrical discharges, but, I think, of little 
practical value for serious handling of illumination applica- 
tions. MERCURY. 
December 20th. 


Static Balancers 
Referring to Mr. G. L. Porter’s remarks on the effect of a 
cut neutral in his article ‘‘ Static Balancers,’’ in your issue of 
December Ist, on distributors exhibiting the severest possible 


branching of a distributor, the latter solution be inconvenient, 
the former should receive consideration. 

Guarantees of voltage regulator characteristics are as im- 
portant as those of static balancers, if not more important, 
since the induction regulator is greatly superior to all other 
voltage regulators not involving tapping-switchgear. It is 
better both as regards internal losses and also (owing to its 
moderate magnetising kVA and reactance throughout the en- 
tire range of movement) in its effect on the line power factor, 
supply-line copper losses and maximum kVA demand. The 
capitalised saving in operating costs due to this superior char- 
acteristic may far exceed its first cost. D. Fiera. 

Stretford, December 18th. 


The Dumfries County Electrification Scheme 
From time to time during the past two years you have made 
mention in your periodical of the progress of my Council's 


A typical three-phase single-circuit line in Dumfries 


scheme for the electrification of the whole of the county of 
Dumfries. It may interest your readers to learn something 
of the position to date. 

It will be remembered that two years ago the County Council 
adopted a scheme making itself the authorised undertaker for 
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the distribution of electricity throughout the whole of the 
county. Construction work commenced in December, 1931, 
and, since then, over 300 miles of e.h.p. lines have been erected 
from which supply will be furnished to practically every place 
in the county. Already the six burghs and over fifty villages 
are receiving a supply and the number of consumers obtained 
is considered very satisfactory. During the construction period 
the whole county has been energetically canvassed and every- 
thing possible done by way of demonstration to make the 
scheme a success. Hire, hire-purchase and assisted-wiring 
schemes have been instituted with satisfactory results. Con- 
siderable success has attended the development of the domestic 
load, and already one consumer out of every five is using an 
electric cooker. 

A feature of the scheme is the very considerable number of 
isolated houses and farms which will receive supply by means 
of individual tappings of the h.p. lines. Bulk supply is taken 
from the Central Electricity Board at Dumfries and Gretna. 
The scheme is generally typical of those which have been made 
possible by the advent of the grid, i.e., making bulk supplies 
available to authorised distributors on reasonable terms. The 
area is extremely thinly populated, there being only sixty 
people to the square mile, and the development of a maximum 
demand of 800 kW in the first winter of operation may be 
looked upon as a most satisfactory achievement and a prac- 
tical example of what might be done elsewhere in the matter 
of loading up the grid. As the scheme is only a few months 
old so far as actual supplies are concerned, it will be realised 
that further extensive developments may be expected in the 
near future. 

The scheme is similar to those carried out in Bedford and 
Norwich, but obviously on a much larger scale, the area 
covered being 1,400 square miles, and considerable interest is 
being taken in it by the Electricity Commissioners and Central 
Electricity Board. J. Pickies, 

Dumfries, December 18th. County Electrical Engineer. 


An Ingenious Time Switch 

A friend of mine has used a similar arrangement to that 
described by Mr. Buckley for the last four or five years for 
feeding his chickens in the early morning. Instead of the 
mouse-trap, which certainly has its points, he uses a weight 
and a trip. I described this gadget years ago at a meeting 
of the World Power Conference, where it caused some amuse- 
ment. 

But the moral is obvious. It is quite easy to construct an 
effective home-made time switch for 3s. 6d. The applications 
of it for simplifying tariffs in (particularly) water heating, 
for avoiding the peak, are common knowledge. And yet the 
electrical industry cannot get anything of the sort without 
paying pounds for it. Surely some firm will now be progres- 
sive enough to take the matter up! J. W. MEAREs. 

Chichester, December 22nd. 


Current Transformers 

For the conditions of fig. 1 cf his letter of November 11th 
Mr. Robertson now makes the presence of any fault current 
contingent upon that of zero sequence currents; as he has 
already agreed that these latter cannot flow in the case of 
shell or banks of single-phase transformers, if must now be 
concluded that, in these two cases, the fault current is zero— 
a state of affairs that cannot be supported either experimentally 
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or incidentally by the very illustration to which my attention 
has been invited. That illustration, viz., fig. 235b, page 334, 
of the ‘‘ J. & P. Transformer Book ”’ is intended to be read 
in conjunction with explanatory note ‘‘ b,”’ page 337, of the 
same book, where it is clearly shown to be applicable to all 
types of transformer with the reservation that the primary 
current distribution shown is approximate for types other 
than the core. type. 

Consequently, Mr. Robertson's subsequent discussion will 
also apply to all types, with the result that zero sequence cur- 
rents must now be allowed to exist where formerly they were: 
disallowed. In any case, the conclusion sought to be drawn 
from that illustration can only be based on the false premise 
that the secondary zero sequence flux in core-type units is 
completely suppressed, and is, therefore, inadmissible. 

I still maintain that in a star/star transformer with free 
primary neutral, earthed secondary neutral and single line to 
earth fault, zero sequence currents cannot exist, and, until a 
rigorous proof to the contrary is advanced, I shall continue to 
do so. Tuomas Enis. 

Finchley, N.3, December 23rd. 


Earthing 

Your editorial, relative to the above, strikes the exact note 
in emphasising the necessity of the utmost earthing system 
reliability at all times; in fact, of the criteria appertaining to 
the problem, this point is vital, if not of first importance. 

The many articles which have appeared in your journal 
repeatedly confirm the added difficulties of obtaining an 
efficient earth in rural areas. My own experiments, too, go 
to show that 70-100 ohms is quite a good value to find on con- 
sumers’ premises, while a considerably higher figure is not 
unusual. There is, therefore, not the slightest doubt that a 
method requiring a low earthing circuit resistance and a rela- 
tively high isolating current is worse than useless for it does, 
as you say, give a false sense of security. 

The seemingly obvious remedy is to seek some means where- 
by protection is afforded even when a leakage current of small! 
magnitude is flowing in the earthing circuit. Such is the 
fundamental principle of certain protective switchgear, a very 
small leakage current energising a solenoid mechanically 
arranged to break the circuit feeding the defective apparatus, 
on ail poles, at a predetermined leakage current. Predominat- 
ing features are: first, the very obvious advantage of a small 
leakage current; and secondly, high and variable earthing cir- 
cuit resistances have little or, at least, no appreciable detri- 
mental effect. Even if the earthing circuit resistance is of 
the order of hundreds of ohms, the supply will be cut off long 
before the defective apparatus becomes dangerously alive. In 
an article in the Evectrica, Review of July 2ist, 1932, it was 
shown that even under the most drastic conditions complete 
safety was always assured. 

Apart from the indispensability of this system in rural 
localities, my opinion is that, generally speaking, it could be 
adopted with advantage to most circumstances. After all, 
would it not be much more satisfactory to replace the main 
switch and fuse-box by a small circuit-breaker provided with 
over-load releases and earth leakage trip-coil? An automatic 
circuit-breaker is ‘‘a good job,’’ whilst main fusing is a some- 
what primitive method of effecting isolation. 

Chiswick, W.4, December 23rd. S. H. Parsonage. 


Parsons’s. Activities 


ORK going through the shops of Messrs. C. A. Parsons 
& Co., Ltd., at the year end includes the second 
20,000-kW 23-kV turbo-alternator for Capetown, two 30,000-kW 
33-kV sets for the new Tir John North station at Swansea, and 


three of 20,000 kW (single cylinder, 3,006 r.p.m.) for East’ 


End Rand Proprietary Mines (South Africa), Calcutta and 
Durban. Orders have been received from Holland for a 20,000- 
kW turbo-alternator for the Dutch State Mines and a 900,000- 
kVA switchgear testing unit for the Arnheim laboratories. A 
one and a half million kVA testing unit is under construction 
for Reyrolle’s; this is referred to in our leading columns and 
illustrated on page 932. 

Two of the Carville 12,500-kW turbo-alternators are being 
reconstructed for 50-cycle operation. Several machines of from 
1,000 to 4,000 kW are being built for India, China and Aus- 
tralia, as well as a.c. .and d.c. geared ‘‘ Uniplane ’’ pass-out 
sets with capacities of from 100 to 3,000 kW. A multi-stage 
compressor to deliver 900,000 cu. ft. of gas per hour at 140 lb. 
per sq. in. (atm.) is being made. It will be gear driven at 
5,760 r.p.m. by a 3,300-r.p.m. turbine. There are also four 
10,000-kVA transformers with automatic tap-changing gear. In 
addition to searchlight reflectors, the mirror department has 
many orders ‘for copper-backed reflectors for cinemas. 


Of the most important contracts completed during the year 
that for the second and third 50,000-kW turbo-alternators for 
Dunston, with interstage steam reheating to the initial tem- 
perature of 800 deg. I’., is among the most remarkable. The 
20,000-kW set put into commission at Capetown is claimed to 
be the only machine now generating at 33 kV outside the 
country. Messrs. Parsons now have seven of this voltage in 
service or under construction with an aggregate output of 
250,000 kVA, including those already mentioned as under con- 
struction, and the 18,750-kW set for Treforest, which was also 
completed during the period. 

A second 36,000-kW machine was installed in Copenhagen 
and a 16,625-kW set at Victoria. The largest transformer com- 
pleted was a 63,000-kVA 13.5/66-kV unit for Dunston. Rural 
electrification schemes are absorbing a large number of small 
transformers. 

Sir Howard Grubb, Parsons & Co. dispatched a 74-in. tele- 
scope to Toronto University; this is the largest in the Empire 
and the second largest in the world. A noteworthy achieve- 
ment of the experimental and research departments has been 
the commercial production of hollow turbine blades of stain- 
less steel, which have already been fitted to a number of large 
turbines. 
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New Apparatus and Devices 
for Domestic, Cooking and Heating, Lighting, Power and Scientific Purposes 


The ‘‘ Alpine ’’’ Sun Lamp 

The latest artificial sun lamp introduced by the Britisu 
HanoviA Quartz Lamp Co., Lrp., 3, Victoria Street, S.W.1, 
is claimed to produce ‘‘sunburn”’ on normal untanned skin 
after 90 seconds exposure at a 
distance of 40 in. This greater 
power is the result of lamp im- 
provement alone; the electrical 
consumption has not been in- 
creased and the burner voltage 
is actually lower than before. 

The source of radiation is a 
standard ‘‘Hanovia’’ quartz 
mercury-are burner of new de- 
sign in a rotatable reflector 
mounted on a counter-weighted 
upright. The reflector is new 
also, having multiple planes of 
mirror-finished alloy and shut- 
ters by means of which the 
beam can be narrowed for 
fractional irradiation. As the 
hood can be turned axially 
through a right angle and 
locked by a hand wheel, the 
equipment is equally service- 
able for treating patients singly 
or in groups, prone or erect. 

The auto-transformer in the 
base of the castor-fitted stand 
is provided with time-graduated 
rheostat control, which enables 
the light intensity to be main- 
tained throughout the life of 
the lamp. An “‘operatometer ”’ 
indicates when the burner has reached adequate intensity and 
a gauge is fitted to the hood for adjusting operating distance. 
There are 880-W a.c. and 550-W d.c. models. 


A New Inset Fire 
The ‘‘ Bell’ inset electric fire, with its coal partially sunk 
behind the firebars, presents an attractive and unusual ap- 
pearance. Actual coal is used, the glow effect being produced 
by floodlighting the coal from the front and below. The flood- 


The new “ Alpine ” sun lamp 


A “ Bell”’ inset fire 


lighting switch is operated independently of the elements, 
which are each controlled separately by switches fitted at the 
side of the fire. 

The fire is designed to cover completely the base bricks and 
front bricks of the ‘‘ Bell ’’ sunk fire, whilst at the same time 
it is easily adaptable to suit most existing types of fireplaces. 
Each element is loaded at 1 kW and the price is £6 18s. 6d. 
\mong the finishes available are armour bright, chromium, 


Porcecain TERMINAL Fine Porcecain 
Eno Car Supports. 


the drying out process. They showed that the rise in the 
value of the insulation resistance—with the transformer main- 
tained at constant temperature—was in fact an indication of 
the progress of the ‘‘ drying out.’’ Tests of insulation resist- 
ance are of equal importance in the drying out of armatures, 
field coils, or other apparatus. In the past manufacturers 
have had to rely on tests carried out from time to time, but a 
recording ‘‘ Megger’’ insulation tester has 
now been placed on the market which, 
when connected in circuit with the trans- 
former or other apparatus in a vacuum dry- 
ing plant, enables the progress of the 
drying out to be 
actually observed and 
by markings on a 
chart to be perma- 
nently recorded. This 
new instrument will 
be of value to re- 
search departments, 
to manufacturers of 
cables, dynamos, 
motors, transformers, 
and to all others using 
vacuum drying plants, 
and should also be 
useful to makers of 
insulating materials. 
Since the amount 
of current flowing 
through the instru- 
ment when measuring 
insulation resistance 
is small, a specially 
sensitive type of re- 
The recording ‘‘Megger” show-  corder has been pro- 
ing chart and clock removed duced which is used 
in conjunction with a 
tapping, or typewriter, system of marking. The instrument 
is of the moving-coil ohmmeter type, the readings therefore 
being independent of voltage variations and the movement is 
that used in the standard high range “*‘ Megger”’ testing sets. 
The instrument can be supplied for test pressures up to 1,000 V 
with a range of 1,000 megohms at the highest pressure. Supply 
for these instruments can conveniently be arranged from bat- 
teries or from a.c. mains through a transformer and rectifier. 
The manufacturers are Messrs. EversHep & ViGNo.es, Lrp.. 
Acton Lane Works, Chiswick, W.4, and the price of the instru- 
ment varies from £50 to £55 according to voltage and scale. 


A New Battery-discharge Indicator 
A specific gravity indicator for 
radio batteries has been brought out 
by the CHLORIDE ELECTRICAL StTor- 
AGE Co., Lrp., Clifton Junction, nr. 
Manchester. While, technically 
speaking, the indicator is not an 
exact measure of charge and dis- 
charge, the movement of the needle 
between the positions “full,” 
‘half’? or ‘“‘empty’’ on the dial 
gives a correct indication of the 
state of the cell, and affords an 
accurate idea of the time it can be 
expected to last before recharging 
becomes necessary. ‘The indicator 
is the result of a great deal of ex- 
periment and research, and is at 
present being fitted on the Exide - 
“DTG” and “DFG” batteries ; it The new “ Exide” bat- 
will shortly be available on all the  tery-discharge indicator 
batteries of the ‘““D”’ type. In 
each case the device will cost the purchaser only 6d. extra. 


Tunnel Heaters 
Particulars have been sent us by Mgssrs. Bertram THOMAS, 
Worsley Street, Hulme Church, Manchester, 15, of a new 


Sectional drawing showing the construction of ‘‘ Tunnel’ heaters 


and bronze, and it can be obtained to fit 16, 164 or 18 in. 
openings, from the FirepLace Company, Kingswell Works, 
Northampton. 
A Recording Insulation Tester 
Messrs. Thompson and Walmsley, in their I.E.E. paper read 
in January, 1926, indicated the importance of knowing the 
variations in the insulation resistance of a transformer during 


“‘Tunnel’’ heater. The accompanying sectional diagram 
shows the construction: the heat generated by the element 
is transferred to the casing by the continuous and rapid circu- 
lation of the air inside the tunnel, and the very low thermal 
capacity enables the heater to warm up rapidly. The case is 
rectangular and is fitted with brackets to facilitate fixing to 
the wall or floor, while the element can be examined easily 
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by removing two bolts which secure the ends and front of 
the casing; it is guaranteed for five years. 

An earthing terminal is provided, and all heaters are tested 
to withstand 1,000 V a.c. Prices are as follows :—Loaded at 
60 W per foot, 10s. for 2 ft. and 3s. for each extra foot; loaded 
at 120, 180, or 240 W per foot, twice, three times and four times 
the price of the 60-W type, respectively. A room thermostat 
costs £1 6s. extra. 

Besides the ordinary standard ‘‘ Tunnel’’ heater there is a 
model designed for placing underneath the engines of motor 
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cars, in order to prevent the oil from becoming sticky or tlie 
radiator freezing. It is designed on similar lines to the 
ordinary ‘‘ Tunnel” heaters, having a low thermal capacity ; 
the two heater tubes are supported in a steel tray which directs 
the heat upwards on to the underside of the engine and geur 
box. The standard model is loaded at 4 kW, but the sanie 
frame is used for models with larger loadings—up to } k\W. 
The elements are entirely enclosed, so that they cannot ignite 
petrol vapour, and the heaters are thus quite safe for use in 
the garage. The price is 30s. 


B.T.H. 


MONG the more notable plant now going through the 
A works of the British Thomson-Houston Co., Ltd., are 
the 22,500-kW and 25,000-kW 3,000 r.p.m. turbo-alter- 
nators ordered for Shanghai and Brussels, respectively; both 
embody a new type of double-flow |.p. cylinder with a single 
condenser. There is also under construction a 12,500-kW set 
for the Southern Railway. The erection of the 30,000-kW, 
3,000-r.p.m. turbo-alternator for the Ford Co. at Dagenham is 
nearing completion. The light-weight 50-kW 10,000-r.p.m. 
geared turbine with d.c. generator for the Admiralty is out of 
the ordinary run. Welded steel construction is being largely 
employed especially for self-contained generating units such 
as the 3,750-kW geared sets for Ahmedabad. 
Orders have recently been received for three 20,000-kVA 
and three 15,000-kVA air-jet cooled transformers, for a large 
number of 6-kV air-cooled transformers rated at from 15 to 


Progress 


In marine work, the controlled-current system for the Diese'- 
electric drive was fitted to the tug Lectro and the ferry boat 
Electric Star (Hong Kong). The electrical equipment for the 
former was described in the Execrrican Review of October 
2th. 

A new design of oil-filled metal-clad switchgear was sup- 
plied to the London Power Co., comprising six 66-kV units 
rated at 750,000 kVA with phase isolation throughout, bus 
bars with condenser-type paper insulation and an externa! 
metal sheath, and oil-immersed isolators for disconnecting the 
breaker from both busbars and cable. Another important 
development has been the single-break 22- or 33-kV oil circuit- 
breaker rated at 500,000 and 750,000 kVA. For distribution 
work at 6.6 and 11 kV new lines of metal-clad vertical drop- 
down switchgear have been produced rated at 150,000-kVA, one 
compound-filled and a second with air-insulated busbars and 

thick oil-filled chambers; the 
breakers have 16 in. round tanks 
and cross-jet box-form of are con- 
trol device. 

Round-tank pole-mounted oil 
breakers have been designed up 
to 33 kV with automatic reclos- 
ing. Oil blast fuses have been 
supplied for tapping h.v. lines, 
and 50,000-kVA pull-down switch 
fuses up to 33 kV. An industrial 
oil circuit-breaker for 120 A, 
660 V has been introduced. 
Single-piece porcelain bushings 
for transformers (up to 33 kV) 
have been designed to obtain 
specified impulse flashover values 
as well as wet and dry flashover 
characteristics. 


Transformer Developments 

Large transformers delivered 
recently include four of about 
20,000 kVA up to 156 kV and two 
of 15,000 kVA for 33 kV with 


Left: Mercury arc rectifiers on test at the Rugby works. Right: 132-kV centrifugally operated Scott connections, and smaller 


circuit breakers at the Lincoln grid sub-station 


50 kVA, and 33-kV distribution transformers from 25 to 2,000 
kVA and for three-phase reactors up to 3,000 kVA each. 
Several contracts are in hand for the supply of motors and 
control equipments for trolley-buses in half-a-dozen towns. 
A new motor with a single-turn armature winding has been 
designed for the elimination of commutator sparking with 
weak fields; it is compound wound for regenerative operation 
and gives an economic speed range of over three to one. 
Motors and other equipment have also been ordered for the 
Dublin and Sheffield tramways. ‘ 


High-speed Frequency Changers 

New a.c. motor developments include single-core frequency 
changers (150, 200 or 300 cycles) for giving speeds above 3,000 
r.p.m. to built-in stator and rotor units. For machines of 
3,000 r.p.m. two-pole s.c. motors with ball and roller bear- 
ings are being built. Variable-speed Schrige motors include 
two of 400 h.p. with range of from 0 to 500 r.p.m. Phase 
advancers (shunt-type) on order include machines up to 1,300 
h.p. at 296 r.p.m. with a full-load efficiency of 96.6 per cent. 
A growing demand for synchronised drives is reflected in 
several Selsyn machines being produced. There is nothing 
outstanding among rotary convertors, but two 3,000-kW 11-kV 
motor-convertors and rectifiers up to 2,000 kW are being made. 

The most striking work completed during 1933 was the 
putting into service of the two 75,000-kW turbo-alternators at 
Barking, the first 67,200-kW set at Battersea, and a 9,000-kW 
single-cylinder unit for a paper mill, for which 170,000 Ib. of 
steam at from 10 to 20 lb. per sq. in. (gauge) per hour. is 
extracted for process work. Blowers driven by high frequency 
motors at speeds up to 5,750 r.p.m. for the pressure charging 
of Diesel engines have been installed for duties of over 2,000 
cu. ft. per min. against 1.5 lb. per sq. in. gauge. 


examples covered several 
kVA, three-phase, 40-cycle mining transformers (for which the 
height with detachable fittings removed did not exceed 32 in.) 
and 200-kVA three-phase for burying direct in the ground. The 
transformers made for the A.E.I. switchgear testing plant are 
single-phase units of interleaved windings with circular coils 
to give from 22 to 132 kV by series-parallel connections; they 
have to withstand repeated three-phase short-circuits up to a 
million kVA. 

New developments in control gear have been the four sizes 
of direct-on starter with thermal overloads for from 3 to 30 h.p. 

Several complete electrical equipments for large rolling mills 
and control gear for winders abroad were completed during 
1933. The output was well maintained of smaller apparatus, 
such as equipment for talking films and public address, frac- 
tional h.p. motors, ‘‘Selsyns,’’ domestic appliances (includ- 
ing the ribbon-blade fan), thrustors, and magnetos. The 
‘** 'Truspeed ’? gramophone motor for 100-250 V d.c. circuits is 
a newcomer. Thyratron control of welding plants is a develop- 
ment which offers promise of reducing maintenance at high 
ratings, at the same time increasing the speed of the work to 
an appreciable extent. 


The First Diesel-electric Paddle Boats 

The London & North Eastern Railway has recently placed 
an order for two paddle-wheel-driven ferry boats for service 
on the Firth of Forth between North and South Queensferry. 
These vessels, which are to be built by Messrs. Denny & 
Brothers, Ltd., of Dumbarton, will be propelled by Diesel- 
electric machinery, the engines, of Davey, Paxman’s make. 
having a speed of 750 r.p.m. It is claimed that these will 
be the first ‘Diesel-electric paddle boats to be built in this 
country. 
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Britain’s Electrical Imports 


at” 


Sources of supplies during 1932 


detailed classification than the monthly accounts of the goods entering the United Kingdom and of the countries of origin. 


Tee annual statement for 1932 of the import trade of the United Kingdom has just been published. It gives a much more 


On this statement we have based the following table showing the principal items of electrical goods and apparatus and 
machinery imported in 1932, together with increases (very few) and decreases compared with 1931. It will be seen that the 
decline spread to every important group and every country except Japan, that country figuring more prominently in 1932 than 

1931 as a supplier of electric lamps. 


Inc. or Inc. or | Inc. or 
1932. , 1932. Dec. | 1932. Dec. 
Wires and cables, rubber insulated £(000). £(000). Electric lamps complete, 20V and —{(000). £(000). | Electrical goods and apparatus, not + (000). £(000). 
(not telegraph or over, gasfilled— elsewhere 
Total 106—- 167 Total ... Total ... a 399 - 625 
From Germany . vies 7 112 From Holland ... 8 - From Germany .. 193 276 
» Holland 10 25 ee — 6 - 64 » Holland ... ove ae 10 - 30 
Belgium 42 1 Jap 41 14 » France ... eae - 41 
Ditio, with other than Electric under 20V, for » Switzerland 19 
riubber— flash lamps— United States... % j— 148 
Total ... ; a - 194 - 303 Total ... 80 85 Total of clectrical goods and 
From Germany .. otis a 88 105 From Germany .. ll — 25 apparatus— -. 2,745 — 3,495 
Holland ... 40 26 Jap: 62 21 Electric generators not above 200 
» Belgium ... 21 101 Batteries, ‘for hand flash kWw— 
» Switzerland 20 «-- 6 lamps— Total ... 7 ad 
Telegraph and telephone wires and Total ... 7 - 137 From Germany . 3 -- 
cables, not — From Germany .. 2 - 80 » United States 2 _- 
Total .. 6 23 » Czec ho-Slovakia .. -- 13 Motors, above 250 h. 
From Germ any . 4 12 » United States ... 1 32 Total 6 ad 
igium oss aes 1 - 8 Batteries, prin h rom Sweden 1 - 
Wireless receiving "sets, other than Total » Germany .. 1 
radio-gramophones, excluding From Denmark .. 32 — 46 » Holland ... 2 — 
valves— » Germany ... 201 Motors, not above 250 h. 
Total . 104 421 » Holland ... 56 Total ... 159 
From Germany .. oe ais 2 63 Ac lators, portabl. From Sweden 35 
2 96 15 » Germany. 24 ~- 
United States... 909 — 263 From Sweden ... 4 16 , United States =; 81 - 
Wircless transmitting apparatus, Germany ... weg 25 Concerters and transformers, rotary— 
excluding valves— A Total 4 - 12 
Total . ove 2 - 5 Total “OC From Sweden 6 
Wireless valves— » Germany . 2 - 5 
Total . 189 160 From United States i 
» Austria... ons 62 «CC; 93 graph or telephone}— From Sweden 
» Hungary. 2 - 25 aul 2 - 14 » Germany... 2 — 
nited States ... 23 mg appa- » Switzerland - 47 
Other’ wireless parts and acces- a Total 51 _ » United States ... 2 
sories— Germany .... 12 Starting and control motors— 
Total... a | 417 United States 16 Total ... 11 
From Germany .. 140 309 Amsmet | From Sweden... 2 
elegraph and telephone apparatus ‘rom Sweden... ll 
other than wireless— » United States 14 + » United States 4 
Total ... = bas a 39 44 House service meters— Vacuum cleaners— 
From Germany .. 2 - 28 Total ... 88 51 Total 439 354 
Carbons, lighting— From Germany ... ai 4 From Sweden ... “a - 61 
Total... 33 3 » Switzerland 4 48 » United States 1 — 190 
From Germany 27 3 Electro-medical apparatus, other » Canada ... 385 + 44 
Carbons, furnace— than X-ray tubes and vacuum Electrical machinery, not elsewhere 
Total 24 24 tubes— speci fied— 
From United States _.. 25 Total ... 53 16 Total ... 191 - 
Carbons, other— From Germany .. From Sweden ... $ - 3 
30 123 | Permanent magnets— » Denmark... 1 - 1 
Electric lamps complete, 20V and Total (mainly from Germany) . = 1 » Germany 56 
over, gasfilled— X-ray tubes and vacuum tubes— » Holland ... 40 + 19 
otal ... 15 217 Total .. 21 - 3 » Belgium 1 3 
From Holland ... ig “hs = 43 From Germany .. 12 + 7 » Italy 2 2 
» Austria ... in nt 3 - 108 » Holland ... 4 - 6 » United States 46 136 


* New classification : no comparative figures. 


Austrian Electrical Trade 


An improvement in exports 


ROM the following tables showing the imports and exports 
into and from Austria of electrical material and appa- 
ratus it will be seen that that country does not meet the 

whole of its requirements by local manufacture. Exports, 
however, are considerably in excess of imports. Germany is 
the principal supplier, maintaining that position in the first 
half of 1983, although during that period there was some 
agitation, on political grounds, against the purchase of German 
goods. Switzerland and Czecho-Slovakia were the next most 
important suppliers. 

In Vienna there are four large electrical engineering works : 
the A.E.G., the ‘‘ Elin,” Brown Boveri, and Siemens- 
Schuckert. Their products include generators, dynamos, 
motors, transformers, switchgear and rectifiers. Owing to the 


IMPORTS 
First 
1931. 1932. half 


1933. 
(Schilling—thousands.) Cooking and heating appa- 


Dynamos and motors - ratus, including trons— 


Total ... 5,030 3,540 1,120 Total 
Transformers—~ Other apparatus—_ 
tal 


Meters and 
Total 2,020 1,270 560 


Cable. insulated wire— 


lull in railway electrification work these companies have for 
some time been only very partially employed. Several concerns 
turn out telephone, telegraph and radio material, including 
branches of the Ericsson and Phillips companies; lamps are 
made by Osram and several other companies; and there is also 
a fairly widespread production of heating and cooking appa- 
ratus, refrigerators, small motors, fans, cables and insulated 
wires. 

Import and export totals (in thousands of schilling) were as 
follows :—Imports : 1931, 29,500; 1932, 10,500; first half of 1933, 
4,840. Exports: 1931, 62,000; 1932, 34,000; first half of 1983, 
11,500. It will be noticed that in the first half of 1933 the 
decline in trade was less severe than in 1932. Since midsummer, 
moreover, there has heen a further recovery in exports. 


First First 

1931. 1932, half 1931, 1982. half 
1933. 1933. 

(Schilling —thousands,) {Schilling—thousands. ) 


Telephone material— 
Total 6,330 1,360 390 


510 340 10 
tal -. 9,760 9,950 2,700 
8,330 1,780 1,610 | apparat 
Total : 980 750 200 
1,840 1,060 320 | Valves— 
} Total 5,810 3,590 1,250 


To 800 170 70 Cooking and “eating appa- 
ota}... 2,690 690 250 vatus, including trons— 
Total ... ? .. 1,280 520 210 Dynamos and motors— Other electrical apparatus— 
Elec Total ... oo 6,710 4,410 1,310 Total ... ove «» 7,620 6,790 1,670 
apparat Transformers— Incandescent lamps— 
Total 1,350 690-240 4,500 1,760 510 Total . 14,760 5,840 2,660 
Valves— Meters and instruments— Cable and insulated wire— 
Total ... obs . 3,910 1,040 260 Total ... os a 1,780 1,110 470 Total ... . 2,670 940 290 
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HE sudden dissolution of the National Electric Light 
Association and the foundation of the Edison Electric 
Institute out of part of the N.E.L.A. membership has 

brought some expressions of surprise. What is it all about 
may well be asked by those who have for many years reckoned 
the N.E.L.A. as a permanent feature of the American elec- 
trical industry. 

The explanation which occurs to one who has read both 
N.E.L.A. literature and the American electrical journals for 
many years past is as follows:—For a very long time there 
has been a persistent and widespread agitation in the American 
Press and in certain political circles against the ‘‘ Power 
Trust.’’ It has been asserted that the electrical and gas utili- 
ties—many of which are under joint control—were sweating 
the consumer to an unconscionable extent. During the past 
two or three years there has been a Commission of the Senate 
charged with inquiring into the whole commercial and financial 
organisation of these utilities. 

This Commission has probed the dealings of the ‘ holding 
companies ’’ and of associated groups, particularly as regards 
the capital structures of these concerns, and the charges made 
by holding companies for financial, technical and adminis- 
trative services to the operating companies. One need only 
refer to the debacle of the ‘‘Insull Group”’ to indicate that 
some facts brought out by the inquiries of the Commission 
provided ammunition for the Press and political attacks on the 
electrical utilities. 


The Democrats and the ‘‘ Power Trust ’’ 

In the Presidential election campaign of 1932, Federal super- 
vision and control of power resources was a plank in the plat- 
form of the Democrats. Mr. Roosevelt made it quite clear 
that the ‘‘ Power Trust ’’ would be brought under control, and 
that the consumers of electrical energy would no longer be 
fleeced by unscrupulous financiers, nor investors by share- 
pushers and investment brokers. 

The N.E.L.A., in addition to its admirable work on tech- 
nical problems, standardisation, &c., had carried on, or 
assisted, some counter-propaganda to this agitation. It had 
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Development Organisations in America. By H. M. Sayers 
The N.E.L.A. and the Edison Electric Institute 
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particularly annoyed the enemy by preparing and distributing 
literature to schools, showing that the rates charged for elec- 
trical energy were reasonable ; that they were in many places 
below pre-war rates, and that the electricity supply industry 
in general had acted, and was acting, with liberality in giving 
consumers the benefit of economies arising from technical pro- 
gress and the growth of the business. Hence, N.E.L.A. was 
branded as an organ and agent of the wicked ** Power Trust.” 

The Presidential election put Mr. Roosevelt and the Denio- 
crats into office. ‘The N.E.L.A. Council appears to have taken 
that as a danger signal. ‘lhe membership included manufactur- 
ing companies, and some of the men denounced as heads of 
the ‘“‘ Power Trust’’ had occupied prominent positions in the 
N.E.L.A. Probably the membership of some of the holding 
companies and/or their officers was felt to be compromising. 
One hesitates to suggest that there may have been some 
prickings of conscience; if so these must have been conse- 
quences of N.E.L.A. action not apparent from this side of the 
Atlantic. 


Continuing the Good Work 

However that may be, the Council decided to dissolve and 
liquidate N.E.L.A. and to organise a new body, the Edison 
Electric Institute, whose members should be only electricity 
supply companies and their officers. It is to be kept pure and 
undefiled from association with manufacturing and financial 
interests. The E.E.I. has taken over a good deal of the per- 
sonnel and machinery of N.E.L.A. It issues a monthly 
** Bulletin ’’ on closely similar lines to that of the N.E.L.A. 
It issues technical reports of the same character. Many of 
the committees of the N.E.L.A. which were employed on tech- 
nical matters remain in active being, though the membership 
may have been altered. 

The valuable technical work of the N.E.L.A. has not been 
stopped. There are indications that there will not be so much 
money available for that work, nor for the great annual con- 
ventions of the past, but so far as one can see there will be 
no drastic curtailment of the chief activities, and the con- 
vention recently held at Chicago was a great gathering. 


Parliamentary News our srectat REPORTER) 


HE following is a list of proposals of an electrical nature 

that will come forward in the ensuing session of Parlia- 
ment. Readers who are desirous of obtaining further informa- 
tion will find the notices published in the London Gazette for 
December 5th and 8th. 

Stockport, Newport (Mon)., Tynemouth, Torquay, and 
Lowestoft Corporations. —Further powers in relation to the 
respective electricity undertakings. 

Cardiff Corporation. —Powers to provide trolley vehicle ser- 
vices in the city. 

London Passenger Transport Board.—Powers to provide cer- 
tain services of trolley vehicles and to work certain tramways 
by electrical power on the overhead system. 

Taunton Corporation.—To empower the Corporation and the 
Central Electricity Board to enter into certain agreements in 
regard to the reciprocal supply of electricity between the Cor- 
poration and the Board on certain conditions. 

North Wales Power Co., Ltd.—To confer further powers on 
the company and for other purposes. 

Dover Corporation.—To provide and work trolley vehicles. 

Middlesex County Council.—To confer further powers .. . . 
upon local authority undertakers in the county in regard to 
the supply of electricity. 


Automatic Gas Alarms in Mines 

On December 19th Mr. T. Smith asked the Secretary for 
Mines whether he had completed his consultation with the 
various organisations regarding the use of automatic gas 
alarms underground; and, if so, whether he could make a 
statement as to what action he intended to take in the matter. 

Mr. E. Brown said he had not fully completed his consulta- 
tions, but the discussions had reached a point at which he felt 
able to make the following statement on the subject. The 
desirability of providing means to enable underground work- 
men at any time to supplement the tests as to the safety of 
the atmosphere which were made from time to time by the 
deputies and other officials was a problem of safety which was 
created through the displacement of the flame safety lamp by 
the electric safety lamp. It was studied in 1922 by the Miners’ 
Lamp Committee which recommended, in effect, that the prac- 
tice already existing at some mines where electric lamps were 
in general use of providing a proportion of the workmen with 
flame safety lamps should be made generally compulsory. by 
regulation; the Committee further recommended that work- 
men so provided should be instructed and qualified in the use 
of the flame safety lamp as a gas detector. No regulations 
were made to give effect to these recommendations and opinions 
in the industry were sharply divided. 


Since that time, the problem had grown both in size and 
in complexity, and other forms of detector (including the auto- 
matic detector) had been developed as an alternative to the 
flame safety lamp. Moreover, he proposed to make, early next 
vear, regulations, already under discussion, to secure improved 
lighting. These regulations were likely to involve the replace- 
ment of a large proportion of the safety lamps now in use at 
and about the coal face by lamps of much higher candle power, 
and in this respect were likely therefore to have an important 
bearing on the problem. 

In those circumstances it was necessary that a fresh attempt 
should now be made to deal with the matter, and he had given 
instructions for the framing of draft regulations to deal “with 
the matter comprehensively, and as definitely as the very 
wide variation in the relevant conditions at different mines 
would permit. Following the usual procedure it was his inten- 
tion as soon as this draft was ready to communicate it to the 
representative associations of the industry for their considers- 
tion, and subsequent discussion with him. 


The Willesden Breakdown 

On December 20th Sir John Withers asked the Prime 
Minister whether his attention had been drawn to the failur 
of the electricity supply in the Metropolitan area on th 
night of December 6th over an area of twelve square miles. 
and whether, seeing that this failure caused danger to the 
public in thoroughfares, hospitals, theatres, cinemas, railways 
and other public places within that area, and in order to avoid 
a recurrence of such a state of affairs, he would take steps 
to ensure that there should be in reserve a gas supply in 
all such public places. 

Mr. Stanley, who replied, said he was advised that th: 
failure of the electricity supply mentioned was due to an acci- 
dent in the Willesden power station of the North Metropolitan 
Electric Power Supply Co., the effects of which were serious 
owing to a combination of circumstances which were extremely 
unlikely to recur. In these circumstances he did not think 
that any question of reserve supplies arose. 


Electricity and Coal 

On December 20th Mr. D. G. Somerville asked the Secretary 

for Mines if he could estimate the approximate annual reduc- 

tion in the output of British coal, comparing 1932 with 1913. 

on account of developments that had taken place in the gas 
and electricity industries since the latter year. 

Mr. E. Brown said that the quantity of coal carbonised at 


922 
n 
tl 
ti 
tl 
ti 
in 
di 
hi 
of 
S 
th 
th 
. 
tr 
M 
th 
th 
sti 
th 
ra 
on 
ne 
if 
Lt 
| the 
| con 
par 
2 
4 £51 
onl 
ma 
dor 
or 
nr 
\ 
tha 
in 
car 
tath 
of t 
; ; the 
agre 
of 
on 
the 
said 
tant 
bey 
Cou 
Ir 
Gas 
of t 
Just 
Jus 
the 
dant 
to tl 
are 
rest 
be 
oy to a 
eleet 
any 
wise 
igh 
) 


yung 
elec- 
places 
lustry 
giving 
1 pro- 
. Was 
rust.” 
Jenio- 
taken 
actur- 
ds of 
n the 
ding 
ising. 
some 
‘onse- 
the 


» and 
dison 
ricity 
> and 
incial 


rship 


been 
nuch 
con- 
ll be 


con- 


and 
auto- 
» the 
next 
‘oved 
lace- 
se al 
wer, 
rtant 


fiven 
with 
very 
lines 
iten- 
» the 
lera- 


DECEMBER 29, 1933 


gas works and used for the generation of electricity at_steam 
stations belonging to public supply undertakings in 1913 and 
1932 was 223 and 27} million tons, respectively. At the pre- 
war rate of consumption per unit of production it was esti- 
mated that an additional 20 million tons of coal, approximately, 
would have been required in 1932. This figure would be sub- 
stantially greater if the saving effected by other electricity 
venerating plants at industrial establishments were taken into 
account, but information with regard to fuel consumption at 
these plants was not available. In addition, during 1932, gas 
taken by gas undertakings from coke ovens for towns’ use in- 
volved the consumption at the coke ovens of appreciably more 
than 1,000,000 tons of coking coal. 

[t should be pointed out that the demand for gas and elec- 
tricity had been stimulated by the increased efficiency of the 
industries and the consequent increased demand for their pro- 
ducts. It was impossible to say how far this increased demand 
had resulted in a reduction in the consumption of raw coal. 


The Central Board’s Borrowing Powers 

On December 20th the Central Electricity Board (Increase 
of Borrowing Powers) Order, 1933, was submitted to the 
Special Orders Committee of the House of Lords. Lord 
Strafford presided. 

Mr. D. 8. Cumberlege, of the Ministry of Transport, said 
this was the second Order of its kind, and except for the 
necessary alteration in figures was in exactly the same terms as 
the one which was before the Committee two years ago. The 
chairman said he understood that the stock issued was not a 
trustee stock and asked what was the security for investors. 
Mr. R. H. Fox, of the Central Electricity Board, said that 
the stock was secured on the undertaking of the Board, which 
was in the same position as all electrical undertakings except 
that it sold only in bulk. 

The chairman suggested that the security really was whether 
the undertaking was a financial success and there was no kind 
of mortgage. Mr. Fox said that was so subject to this, 
that part of the money raised was required for the 
standardisation of frequency which was recommended in 
the Weir report. The amount required for that purpose was 
raised by the Board, but with regard to the service of that 
capital—interest and sinking fund—the Board made a precept 
on the Electricity Commissioners who apportioned the amount 
necessary to serve that part of the capital among all the autho- 
rised undertakers in the country. The remainder of the pro- 
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posed issue, which was required for the establishment of the 
grid, was secured on the revenue the Board obtained from 
the sale of electricity in bulk to authorised undertakers. 

Lord Redesdale asked what would be the terms of the issue. 
Mr. Fox said he could only reply to that by saying that the 
last issue was one of 3} per cent. stock at a price of 92. Lord 
Marks asked if it were not a fact that insurance companies for 
the most part found the money? Mr. Fox said he did not 
know exactly how much they found, but previous to the last 
issue the number of accounts in the books of the Bank of 
England was something like 26,000 to 28,000. 

The chairman asked if the Order simply gave authority to 
borrow, no sum being specified. Mr. Fox said that the Order 
increased the amount which the Board might raise to 
£60,000,000. 

The Committee decided to repert the Order to the House for 
an affirmative resolution. 


Pylons near Aerodromes 

On December 20th Mr. Simmonds asked the Under-Secretary 
of State for Air whether, in view of the recent death of Flight- 
Lieutenant J. B. Allen, he would make representations to the 
Central Electricity Board with the object of securing that 
pylons which were situated near aerodromes or landing grounds 
were illuminated. 

Sir P. Sassoon said that his department had for long been 
in close collaboration with the Electricity Commissioners with 
a view to minimising any danger from pylons in the neigh- 
bourhood of aerodromes, and the technical questions involved 
in the lighting of the towers had been and were being care- 
fully investigated. At the same time, the most effective course, 
and the course which had been generally followed, had been 
to divert the routes of the lines at the planning stage and so 
to prevent serious danger from arising. It was not suggested, 
he thought, that the case quoted was one in which the accident 
took place near an aerodrome. 


The Case of Errol Village 

On December 19th Lord Scone asked the Minister of Trans- 
port if he was now in a position to make a statement con- 
cerning the introduction of electricity into the village of Errol, 
Scotland. 

Lieut.-Colonel Headlam said he was informed by the Gram- 
pian Electric Supply Co. that it was anticipated that the supply 
to Errol would be available by the end of December. 


In the 


N the Chancery Division on December 20th Mr. Radcliffe 

moved on behalf of the Brush Electrical Engineering Co., 
Ltd., against John Bennie, Ltd., lift and general engineers, for 
the appointment of a receiver and manager of the defendant 
company. Mr. Wynn Parry appeared for the defendant com- 
pany, and opposed the application. 

Mr. Radcliffe said that the plaintiff company held ninety-four 
£5) debentures issued by the defendants which were payable 
on demand. By the issue of the writ the money was due. The 
only point was that the defendants said that an agreement was 
made by the plaintiffs to put down not £4, 700, which was 
done, but a total sum of £8,000 on the security of debentures 
or preference shares. He denied that there was any such 
agreement. 

Mr. Wynn Parry argued that there was an agreement to 
that effect. He said that the defendant company was formed 
in 1908 to acquire the business of John Bennie which had been 
carried on since 1865. The company enjoyed the highest repu- 
tation until 1929 or 1930, when it appeared to feel the effect 
of the general depression. Then there began negotiations for 
the plaintiffs to supply finance for the defendant company. The 
agreement had not been half carried out. The appointment 
of a receiver and manager would have a very serious effect 
on the goodwill of the defendant company. 

His Lordship said that if a receiver were appointed wrongly 
the defendant company would have its remedy in damages. He 
said he would appoint Mr. Cecil R. Dormer, chartered accoun- 
tant, receiver and manager with liberty to act at once but not 
beyond March 25th next year without the permission of the 
Court. 


Alleged Restrictions on Tenants 

In the Chancery Division on December 20th the case of the 
Gas Light & Coke Co., Ltd., against the Mayor and Aldermen 
of the borough of Heston and Isleworth again came before Mr. 
Justice Luxmoore. On December 12th his Lordship granted 
the plaintiff company an injunction restraining the defen- 
dints in connection with the letting of any building belonging 
to them and being in the limits within which the plaintiffs 
ire authorised to “supply gas, from making or imposing any 
restriction with respect to the form of heat, light or power to 
be used in such buildings, and also from giving any preference 
to any person on account of his agreeing to take a supply of 
electricity, or from subjecting to any prejudice or disadvantage 
any person not agreeing to take a supply of electricity, or other- 
\ise from infringing the provisions of Section 4 of the Gas 
| ight & Coke Company's Act of 1933. 

On the previous occasion when the case came before his Lord- 
ship, Mr. W. F. Waite, who appeared for the defendants, said 


Courts 


he would consent to such an injunction being granted, but 
that he was not then in a position to consent to the writ being 
amended by the plaintiffs asking for a declaration that the 
condition in the electricity supply agreements made by the 
defendants with the tenants whereby the tenants agreed to pay 
a standing or fixed charge in respect of electricity to be sup- 
plied, whether it was taken or not, was a condition imposed 
in contravention of Section 4 of the Act. His Lordship said 
he would grant leave to so amend the writ and that the matter 
could be mentioned to him again on December 20th. 

When the case was reached Mr. Gavin-Simonds, K.C., for 
the plaintiffs said that the writ had been amended, but upon 
consideration the plaintiffs had come to the conclusion that 
they did not want the relief asked for as it appeared to be 
sufficiently covered under the writ. The defendants, he said, 
were prepared to consent to treat the motion as the trial of the 
action and submit to a perpetual injunction in the terms of 
paragraphs | and 2 of the writ. The defendants would pay the 
costs of the action and submit to an inquiry as to damages, 
the costs of which would be reserved. The writ would now 
be reamended by striking out the amendment. 

Mr. Waite assented to the terms mentioned. He said his 
clients would pay the costs of the action except the costs in- 
curred in respect of the amendment and reamendment of the 
writ. His Lordship made an order in the terms stated by 
consent. 


The Question of a Guarantee 

In the King’s Bench Division on December 2\st the hearing 
was continued, before Mr. Justice Hawke, of the case of the 
Marconiphone Co., Ltd., against Botolph Radio, Ltd., and 
the Revere Trust, Ltd., to recover £611 6s. 9d. for wireless 
valves sold and delivered to the Botolph Radio, Ltd., which 
is in compulsory liquidation, and was not legally represented. 
The second defendants, Revere Trust, Ltd., were sued by the 
plaintiffs under a guarantee dated March 14th, 1933, given 
by Mr. Westcott, as the secretarv of Revere Trust, and the 
sole question for decision was whether the guarantee could 
bind the company. It was alleged for the company that Mr. 
Westcott had no authority to give the guarantee and, further, 
that it was ultra vires the powers of the company. 

At the conclusion of the arguments his Lordship held that 
the guarantee was authorised by the directors and that it 
came within the ambit of the powers of the company, and 
he gave judgment for the plaintiffs as against Revere Trust. 
Ltd., for the amount claimed, with costs. 

On.the application of Mr. Eddy his Lordship granted a 
stay of execution, on terms, with the view to an appeal by 
the Revere Trust, Ltd. 
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New Books 


Electron Tubes and Their Applications. By John H. More- 
ft. Pp. 458; figs. 536. London: Chapman & Hall. 
Price 28s. 

Professor Morecroft requires no introduction to electrical 
and wireless engineers. His present book, which is intended 
as a text for engineering students, and for use in, technical 
schools, deals with almost every imaginable form of electronic 
device, and gives an account of their chief properties and uses. 
But. because the scope is so wide one is surprised to find no 
mention of high-voltage, cold-cathode discharge tubes such as 
are used extensively for neon signs, or of the low-voltage, hot- 
cathode tubes used for ordinary illumination purposes. There 
are many other applications of positive column discharge tubes 
(for television and talking picture work, for example) which, 
if included, would have enhanced the value of the book. A 
section on negative glow tubes would also have been useful. 

Photoelectric tubes naturally form an extensive and im- 
portant part of the book, while rectifiers and cathode ray 
oscillographs of all types are dealt with in an adequate manner. 
One chapter is devoted to the gasfilled relay—the so-called 
thyratron—while no fewer than six long chapters are given 
over to the triode. As might be expected, these latter chapters 
are of a much higher standard than the rest of the book, but 
they could, with advantage, have been condensed into half 
the space to make room for a larger and more thorough intro- 
ductory chapter on the constitution of matter, and perhaps a 
chapter on positive column and negative glow tubes. All this 
would have resulted in a better balanced book. 

The book as a whole is well written, but occasionally the 
author’s style jars. The frequently occurring exclamation 
mark (always out of place in scientific writing) is likely to 
leave the average reader quite cold. The English reader will 
find the use of ‘‘c.c.’’ instead of ‘ d.c.”’ rather worrying. The 
latter has much to commend it and the former might well be 
reserved for ‘‘ cold cathode.’’ The system-of double number- 
ing adcpted for figures and tables is rather cumbersome. 
There is a detailed table of contents and a good index, but 
the value of the book for reference purposes would have been 
greatly increased had a classified bibliography been included. 
There is no doubt, however, that the book is a valuable addi- 
tion to technical literature and one that ought to be in the 
hands of every engineer. 


British Public Utilities and National Development. By 
KE. Dimock, Ph.D. Pp. 349. London: George 
Allen & Unwin. Price 10s. 6d. net. 


Dr. Dimock is an American, and he claims that his book is 
the first comprehensive study of a subject which is of con- 
siderable importance to this country. Public control of essen- 
tial services is a matter in which the United States is now 
taking the first steps. Therefore, this treatise should prove 
of interest to British readers and of service to Americans. 
The author, who has had the assistance of many eminent 
authorities, devotes a great deal of attention to the Post 
Office, the B.B.C., the London Passenger Transport Board, 
and electrical development. The last-mentioned part briefly 
reviews in an admirable manner the recent history of elec- 
tricity supply in this country, but we would have liked a 
little more criticism or comparison with American methods, 
and the same may be said of the other sections. Dr. Dimock 
is to be thanked for a readable study of British public utilities 
which was really needed, and we congratulate him on getting 
there first. 


Modern Polyphase Induction Motors. By FRANKLIN PuNGA 
and Orro Raypt. Translated by H. M. Hobart, M.Inst.C.E. 
Pp. 289, figs. 205. London: Sir Isaac Pitman & Sons. 
Price 21s. 

This book is not to be regarded as a general text book on the 
induction motor (from the very outset the reader is assumed 
to have a good general knowledge of the mode of operation 
and principles of design of the machine) but rather as a 
specialised advocacy of the merits and advantages of induction 
motors having permanently short-circuited rotors. ; 

While the general simplicity and ruggedness of the squirrel- 
cage rotor have long been appreciated, the weakness of 
machines to which they are fitted as regards starting torque 
has limited their application except in the smaller sizes, and 
the authors have given very complete consideration to the 
special windings and constructional arrangements which have 
been brought forward from time to time to remedy this weak- 
ness. The chief methods under review include those involving 
the use of double-cage rotors, eddy-current rotors, changes of 
connection in stator or rotor circuits, and centrifugal clutches. 
A particularly interesting section deals with the regulations 
governing the use of cage rotors both at home and abroad. 

It is, of course, obvious that the maximum starting current 
permissible on the lines of a particular supply system must 
largely depend on the size of the system and on other local 
factors, but even allowing for such considerations the diversity 
of practice shown by the regulations is very considerable, 
some authorities allowing the use of cage rotors when starting 
currents of the order of 100 A are taken from 400-V, three- 
phase, systems, while other authorities allow starting currents 
of a few amperes only under similar conditions. Special men- 
tion should also be made of an appendix, likely to be of con- 
siderable utility to designers and not included in the German 


edition, giving an account of the work of Mller dealing with 
the effect of the numbers of rotor and stator slots on the pro- 
duction of noise, poor starting torque and crawling speeds in 
motors having cage rotors. 

As is perhaps to be expected, the types of machines illus. 
trated and described are, for the most part, of German orig:n, 
and it would appear that some space might have been devoted 
to the work of Hunt on the internal cascade motor having no 
rings but employing the resistance method of starting, a type 
of motor which is apparently within the scope of the work. 

The book is well illustrated, and the photographs of oscillo- 
grams showing the starting currents taken by many types of 
motors are particularly interesting and useful. A minor 
criticism may be made concerning the absence of an index 
which is very necessary in a book containing so many refer- 
ences to types of motors, inventions and manufacturers. The 
translator can be congratulated on the excellence of his work, 
and the book should be read by all those concerned with the 
design of such machines. Herr Punga is professor of electrical 
engineering at the Technische Hochschule, Darmstadt, and 
Herr Raydt is chief engineer at Aachen. 


Experimental Electrical Engineering. By V. Karapetoff. Re- 
vised by Boyd C. Dennison. Pp. 781; figs. 431. London: 
Chapman & Hall. Price 37s. 6d. 

This book is the fourth edition of Vol. I of Prof. Karapetoft’s 
two-volume work presented under the above title, originally 
in 1909 and subsequently in 1910 and 1922. In the present 
edition the chapters in the previous ones on telephone practice 
and primary cells have been omitted and while no new chapters 
have been added, all existing ones have been revised and most 
of them extended. The result is a most comprehensive manual 
on laboratory electrical engineering practice and one which 
mg fail to be of considerable service to students and teachers 
alike. 

The work is an excellent example of the advantages to be 
derived from a proper co-ordination of theory and practice and 
the sincere student cannot fail to benefit considerably from 
the care which has been devoted to the planning of the book. 
The procedure for carrying out numerous experiments is 
described conjointly with the tutorial text, and references are 
given at the end of each chapter to papers and articles (chiefly 
American) published elsewhere on the subjects concerned 
therein. It is evident the revision has been conducted con- 
scientiously and with an intimate knowledge of the require- 
ments of the class of reader to whom the volume is addressed. 
The book is produced in the manner which we are accustomed 
to expect from the publishers. 


The Development of Physical Thought. By Leonarp B. Logs 
and ArTtHUR S. Apbams. John Wiley & Sons, Inc. 
Price 23s. 

This is a text-book of physics, ancient and modern, arranged 
in terms of the development of human ideas and concepts 
concerning the physical world. After a purely historical pre- 
amble of some length, the authors cover the entire realm of 
physics from the early experiments of Archimedes to the most 
recent work of Cockcroft and Walton in the Cavendish Labora- 
tory at Cambridge. The reader finds himself absorbing a 
general and extensive knowledge of modern physics, or making 
a revision thereof, in a most intriguing manner, for the matter 
is contrived, with considerable ingenuity and subtlety, to read 
like a historical romance. The book deals in sufficient detail 
with every branch of physics to make it not only an invaluable 
work of reference, but a masterly treatise on modern physical 
thought of the highest value to the earnest student and pro- 
fessional man. 

* * * 


Shorter Notices 

We have received from Messrs. R. & H. Hoppensedt an illus- 
trated publication describing the origin, development and work 
of the I. G. Farbenindustrie A.G., including its organisation 
and finances. Its price is Rm. 3.50. 

“*Modern English Punctuation,’’ by R. Skelton. Pp. 149. 
London: Sir Isaac Pitman & Sons. Price: 2s. 6d.—In this 
book the present usage of punctuation is described and 
explained. It provides a really comprehensive and authori- 
tative reference book on the subject of punctuation, and is 
carefully arranged and indexed. 

‘*Raumgittertheorie,”’ by R. Pribram. Vol. I, No. 12. Pp. 
16. Bodenbach a/ Elbe. Price Ke. 6. 

We have received from the Oxford University Press a copy 
of the ‘‘ Practical Engineer Electrical Pocket Book and Diary ”’ 
for 1934 (pp. 105; price 2s. 6d.). The sections dealing with 
testing and testing instruments have been revised and partly 
rewritten by Mr. L. R. Lester, and those on single-phase and 
polyphase alternators, electric motors and the transmission 
of power by Professor A. T. Dover. Other additions include 
descriptions of the cathode-ray oscillograph and an automatic 
controller for welding machines. 

The Broadcaster and Wireless Retailer Annual for 1934 (5s. 
net, 2s. 6d. to subscribers) covers a wide field, practically 
every aspect of broadcasting being dealt with. A useful section 
is that giving information regarding the electricity supply of 
places in the United Kingdom. 
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THE ELECTRICAL REVIEW 


Business and Industrial Notes 


The Week’s Electrical Trade News from all Sources. Commercial and Industrial Developments, 
Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations, and Failures 


Employment During November 

There was a further general improvement in employment 
in the engineering industry during November, according to 
the Ministry of Labour Gazette, although the industry con- 
tinued slack on the whole. The number of unemployed fell 
to 180,404, reducing the proportion from 19.9 to 18.9 per cent. 
(in November, 1932, the figure was 27.3 per cent.). In the 
electrical engineering section the number of unemployed was 
10,484, and the proportion fell from 12.3 to 11.6 per cent. (16.2 
per cent. in November, 1932). There was a slight improve- 
ment in the electric cable, apparatus and lamp manufacturing 
group, the unemployed numbering 11,426 and the percentage 
falling from 9.5 to 9.1 (12.5 in Nov ember, 1932). The electrical 
wiring and contracting industry also showed an improvement ; 
the total number of unemployed was 4,090, and the percentage 
fell from 15.6 to 14.8 (16.8 in November, 1932). 


Italian Duties on Radio Apparatus 

\ Royal Decree-Law, effective on December 2nd, makes 
modifications in the Customs tariff for certain goods imported 
into Italy. These include the following: (c) Receiving ap- 
paratus for wireless telegraphy, wireless telephony, television 
and electric phonographs :—(1) Having up to five valves, in- 
cluding the detector, new duty of 80 lire; (2) Other, new duty 
of 100 lire. (d) Not specially mentioned in the tariff, new duty 
of 35 lire. Component parts for the above- mentioned appara- 
tus :—(b) Valves, including the detector, wee each (1) up 
to 80 gm., 10 lire; (2) from 80 up to 150 gm., 22 lire; more than 
150 gm., 50 lire. (d) Other, 135 lire per kg. 


Social Events 

The J. & P. Sports Club dinner took place in the works hall 
at Charlton on December 15th. Over 200 members of the 
club were present. Mr. H. J. Sheppard, the managing direc- 
tor of Johnson & Phillips, Ltd., presided, supported by Mr. 
C. Stewart and the vice-presidents of the club. The gather- 
ing was thoroughly representative of the staff and works em- 
ployés of members of all departments being 
present. Mr. Stewart, in proposing the health of the 
chairman, Mr. H. J. Sheppard, said that his associa- 
tion with him went back for over thirty years. He reviewed 
the difficult times through which they had passed and paid 
tribute to Mr. Sheppard for the way in which he had steered 
the company through the worst slump ever known. Brighter 
times were undoubtedly here, however. The shops were full 
and the prospect of long and profitable employment improved 
every day. Mr. Sheppard, in responding, said that such a 
great gathering of the employés reflected the spirit of the 
whole organisation. He referred to the present good position 
of the company and expressed the opinion that they could look 
forward to the future with every confidence. The evening's 
programme was organised by Mr. W. F. Smith, the Sports 
Club’s secretary. 


Dutch Radio and Lamp Exports 

Dutch exports of radio material and accessories in November 
last totalled 899,000 kg. in weight and 4,930,000 fl. in value, 
as compared with 844,000 kg. and 4,687,000 fl. in October. 
In November, 1982, the total Pee was 4,286,000 fl. Exports 
of incandescent lamps in November last totalled 2,060,000, 
valued at 779,000 fl., as compared with 1,962,400, valued at 
713,000 fi., in October. In November, 1932, the exports were 
741,000 fl. in value. 


Power Station Staffs’ Salaries 

A revision of the salaries payable to the staffs of electricity 
supply undertakings is announced by the National Joint Board 
of Employers and Members of Staff (Electricity Supply In- 
dustry). 

The new rates of pay (shown below), which come into force 
a8 from January Ist, are based on the average cost of living 
figures for the past six months and represent 16 points of 


deduction (against 17 for the period now ending) from the 
basic rates in the schedule of 1 

Employés in the London area are entitled to an addition of 
5 per cent. to the schedule rates. In any district where con- 
ditions justify lower remuneration a deduction of 5 per cent. 
can be made by mutual agreement. 


Lamp Production in Norway 
The production of incandescent lamps has now been under- 
taken in Norway by the “ Norma” lamp works of Holtan- 
garden, which is equipped with the most modern plant. The 
factory is producing 5,000 lamps daily, or one-third of its 
capacity. It is estimated that the annual — of in- 
candescent lamps in Norway amounts to 7,000,000 


Indian Transformer 

During the current financial year it is hoped to make 200 
transformers at the Mysore Government electricity works. This 
branch of manufacture was started about three years ago, and 
so far seventy transformers have been produced. A factory at 
Bangalore supplies the high- and low-voltage insulators, the 
Mysore Ironworks at Badravarthi undertakes the castings, and 
the impregnation is effected with a locally made combination 
of Indian shellac and methanol. 


Christmas Decorations in Paris 
This Christmas the illuminations generally to be seen over 
the large shops in Paris are slightly better than those of last 


An amusing Parisian electrical shop window 


year. It will be remembered that the Christmas of 1932 was 
the first occasion on which the illuminations were neglected. 
There were two reasons for that; first, the creator of the illu- 
minations, Monsieur Jacopozi, had died, and, secondly, the 
crisis was being felt acutely. This year, however, although 
the schemes generally are not very ambitious, the Grand 
Magasin du Louvre has made up for them with a splendid 
illuminated representation of a magician, ilustrated in our 
last issue (p. 885). 

The Office Centrale de ]’Electricité also had two amusing 
windows. One (reproduced herewith) shows the toilet of the 
animals at the circus with the lion having his hair treated 
by means of an electric curler. The second picture is also of 
circus life depicting a picnic with various electrical appliances 
such as toasters, &c. 


Electrical Contracting in France 
The Syndicat Général de Installateurs Electriciens recently 
lodged a complaint with the French Ministry of Posts and 
Telegraphs regarding the large number of electricians em- 
ployed in the telegraph and telephone departments throughout 
the country who are carrying out lighting and radio installa- 


Class A Class B Class C Class D Class E Class F Class G Class H Class 
Title of Grade. Grade. 1,000— 2,001— 4,001— 6,001— 8,001— 13,001— 25,001— 50,001— 100,001 kw 
2,000 kW. 4,000 kW. 6,000 kW. 8,000 kW. 13,000 kW. | 25,000 kW. | 50,000 kW. | 100,000 kW.| and over. 
£ s. d. 2. & £ s.d. £ s. d. £ sd. £ 
Deputy Chief Official 1 461 6 0 495 8 0 543 14 0 574 0 0 -- _ ~ ~- - 
2 397 18 0 427 5 0 469 17 0 497 6 0 538 19 0 -- -- ae — 
Power Station Supt. Mains Supt. 3 356 5 0 382 15 0 423 0 447 2 0 485 19 0 505 16 0 543 14 0 586 6 0 645 0 0 
(with charge of sub-station). 
Mains Supt. (without charge of 4 303 4 0 337 6 0 360 19 0 396 0 0 429 3 0 448 1 0 496 7 0 530 9 0 574 0 0 
sub-station). 5 285 5 0 309 17 0 341 2 0 36118 0 392 4 0 424 8 0 442 8 0 486 18 0 516 5 0 
6 25617 0 287 2 0 307 19 0 337 6 0 355 6 0 38413 0 412 2 0 440 10 0 483 2 0 
; 7 230 10 0 25617 0 287 0 303 4 0 32915 0 356 5 0 870 9 0 410 4 0 433 17 0 
Shift Charge Engineer ... 8 230 10 0 230 10 0 25617 0 282 8 0 297 11 0 $23 2 0 345 16 0 359 1 0 394 0 
8a 214 0 0 214 0 0 234 9 0 25617 0 273 17 0 297 11 0 319 6 0 334 9 0 364 15 0 
Sub-Station Charge Engineer ... 8b 198 5 0 198 5 0 216 7 0 232 17 0 40 27218 0 292 16 0 310 16 0 336 7 0 
+; 9 — 198 5 0 212 8 0 22819 0 248 6 0 267 5 0 287 2 0 307 19 0 
Switchboard Attendant... mm 9a -- — 198 5 0 213 4 0 22117 O 235 5 0 254 0 0 27515 0 
10 7 — — — 198 5 0 198 5 0 209 5 O 223 9 0 24410 0 
10a 198 5 0 212 8 0 228 3 0 
| 10b | _ - -- | - 198 5 0 212 8 0 
10¢ - | | | | 198 5 0 
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tions in their spare time, to the detriment of the men who 
depend on this class of work for their living. The Ministry, 
as a result, has lately issued a notice which, while not exactly 
forbidding this spare-time work, draws attention to the fact 
that in view of the prevailing unemployment employés ought 
to feel themselves morally bound not to undertake spare time 
work. Officers of the various departments, if this warning 
does not prove sufficient, are authorised to take any necessary 
steps to put an end to the abuse. 


The Weymouth Electricity Showrooms 

The new showrooms of the Weymouth and Melcombe Regis 
electricity undertaking, which were recently inaugurated, are 
situated in a commanding position near the centre of the town. 
The architects were Messrs. Crickmay & Sons, and the general 
contractors were Messrs. James Bros. The window space com- 
prises nine large windows, three of which exceed 20 ft. in 
width. A feature of these windows is one which has been 
colour lighted by means of a complete Holophane installation 
of stage equipment. This window is 25 ft. wide, 7 ft. deep 
and 10 ft. high, and as will be seen from the accompanying 


illustration, the main lighting is by magazine flood equipment 
mounted in two tiers at the top of the window. This equip- 
ment is arranged for three-colour lighting and the circuits are 
taken back to a special control board where they are in turn 
connected to motor-operated dimmer resistances. A stage foot- 
light, also arranged for three-colour, has been accommodated 
on the floor of the window. Portable magazine three-colour 
flood equipment has also been supplied. The colours provided 
in this installation slowly change from tone to tone and a 
large range of hues is provided. Spot lights have also been 
installed. The entire electrical installation was carried out by 
Messrs. J. H. Bennet & Co., under the supervision of Mr. 
T. N. Escott, and includes 400 lighting points and 100 points 
for power. Over 10,000 yds. of cable and 12,000 ft. of conduit 
have been used. 


Exhibitors at the B.I.F. 
The following is a further list of exhibitors in the Birming- 
ham section of the British Industries Fair, supplementing that 
which appeared in our last issue :— 


Two views of the new Weymouth and Melcombe Regis electricity showrooms 


Austinlite, Ltd. 

Bedford, J., & Sons. 

B.E.N. Patents, Ltd. 

Berkeley & Young, Ltd. 

British Separators, Ltd. 

Calvete, I., Ltd. 

Cardiff Foundry & Engineer- 
ing Co., Ltd. 

Cellon, Ltd. 

Cyclone Hooters. 

Dermatine Co., Ltd. 

Duro-Ray, Ltd. 

Electrolux, Ltd. 

French, W. T., & Son. 

Harper, J., & Co., Ltd. 

Hawkes, 0. C., Ltd. 

Heaped Fire Co., Ltd. 

Henderson Electrical & Wire- 
less Service. 

Henderson, T., & Son. 

Die Castings, 

t 


There is also one addition to t 


Holden & Hunt. 

Lathe, C., & Co., Ltd. 

Drafting Machines, 
t 


Midland Fan Co., Ltd. 

“*M.K.” Electric, Ltd. 

Pinchin, Johnson & Co., Ltd. 

Quaker, 8., Ltd. 

Ransomes, Sims & Jefferies 

Rawlplug Co., Ltd. 

Ruston & Hornsby, Ltd. 

Security Automatic Press 
Guard Co. 

Soutter, H. R., Ltd. 

Stevens & Williams, Ltd. 

Stevenson, H. M. 

Sunderland Forge & Engi- 
neering Co., Ltd. 

Sure-Are Electrode Co. 

Turbine Furnace Co. 

Vandam, A., & Co. (1933), Ltd. 

Webb’s Crystal Glass Co., Ltd. 


he list of exhibitors at Olympia 


—W. T. Henley’s Telegraph Works Co., Ltd., is making a 


display of ‘‘ Solon ”’ wafflers. 


Recent Contract 

The London & North-Eastern Railway has accepted: the 
tender of the Siemens & General Electric Railway Signal Co., 
Ltd., for the supply and installation of power signalling equip- 
ment at Fenchurch Street station, together with automatic 
signalling from Fenchurch Street to Bow Junction. The speci- 
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fication calls for much of the equipment to be similar to that 
recently installed by the company at King’s Cross Station, 
L.N.E.R., and will comprise an §.G.E. power frame having 
140 levers, with electrical interlocking, together with d.c. 
searchlight signals, point machines, disc and banner signals, 
route indicators, &c., controlled by a.c. condenser fed track 
circuits and all the necessary cabling, wiring and power plant 


equipment. 
For Sale 
Reigate Electricity Department invites offers for the pur- 
chase of two 150-b.h.p. Diesel engines, alternators and exciters. 
(See our classified advertisements.) 


New Sirocco ’’ Equipment 

Contracts now being executed by Messrs. Davidson & Co., 
Ltd., cover fans for mechanical draught and grit-catching 
equipment and North Tees B. power station, pneumatic con- 
veyors for Ford’s works at Dagenham, fans for air-blast cooling 
of circulating water for Diesel-electric locomotives, and 
Aeroto’”’ screw fans from 10in. to 10 ft. in diameter for 
mines, both at home and abroad. Orders are also in hand for 


‘“‘ Sirocco’ power station equipments from many foreign 
countries. Mechanical draught plant has recently been sup- 
plied for extensions at Woolwich Arsenal. Six ‘‘ Sirocco ”’ fans 
and six ‘‘ Davidson”’ flue-dust collectors have been sent to 
Johannesburg power station. 


Calendars, Diaries, Etc. 

‘* Sunset over Liverpool Bay ’’ makes a colourful picture for 
re calendar received from the Liverpool Electric Cable Co., 
utd. 

Large daily slips, with red figuring, form the calendar 
received from Messrs. Lindsay & Williams, Ltd. 

The calendar of Enfield Cable Works, Ltd., has monthly 
slips on a blue card, which has an illustration of the globe 
at the top and a list of the company’s overseas branches and 
agents. 

The diary of the Mullard Wireless Service Co., Ltd., con- 
tains many pages of radio data and is attractively produced. 

The calendar of Wiring, Ltd., has an excellent picture of 
the Houses of Parliament, seen from the South side of the 
Thames. 

Venner Time Switches, Ltd., with a handsome corkscrew 
enclose some notes about corkscrews which are instructive and 
amusing. 

Enfield Cable Works, Ltd., has again sent us one of its 
useful desk pads. The strong cardboard cover is bound in 
soft, dark-green leather. 

A. view of the ancient township of Standish, near Wigan, 
surmounts the wall calendar of Messrs. Heyes & Co., Ltd., 
which has monthly sheets. 

Large daily slips form the wall calendar received from Messrs. 
T. J. Grainger & Co., Ltd. 

The calendar sent us by the Ransome & Marles Bearing 
Co., Ltd., has a block of daily slips, over slips showing the 
preceding, current and following months. The top of the calen- 
dar has illustrations of the company’s ball and roller bearings. 

A useful blotter has been received from Messrs. Milne and 
Longbottom. 

The Hart Accumulator Co., Ltd., has again sent us one of 
its desk blotting pads, which is bound in red cloth. 

The diary of Messrs. Francis Polden & Co., Ltd., is bound 
in red leatherette and has two pockets. As in previous years, 
their wall calendar has monthly slips with a date-marking 
device. 

“‘ Leaving Harbour,’’ reproduced from a painting by W. M. 
Birchall, showing a ship under full sail, makes an excellent 
picture for the calendar of the London Electric Supply Cor- 
poration, Ltd. 
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Messrs. Johnson & Phillips, Ltd., have again sent us a desk 
pad with many useful features. ; 

lhe telephone card from the County of London Electric 
Supply Co., Ltd., has a map showing the areas of supply of 
the company and its associates. _ 

‘The Turning Point,’’ a scene in an 18th century dining 
room, has been chosen for the calendar of Messrs. Fitter and 
Poulton. 

‘he calendar of Messrs. W. H. Willcox & Co., Ltd., has 
large monthly slips with the preceding month and the follow- 
jing three months shown in smaller figures. 

We have also to acknowledge cards conveying the season’s 
greetings from a large number of our readers and desire to 
convey our thanks and best wishes to them. 


Lighting for Indoor Sports 

The Alan Fairfax School of Cricket at Thames House, Mill- 
bank, §.W., largely owes its success to the excellent scheme 
of lighting recently installed by Messrs. T. Clarke & Co., Ltd. 
There are six full sized pitches and also junior pitches. G.E.C. 
dispersive reflectors with 200-W Osram lamps are installed 
above the nets, over the pitches, while side lighting is pro- 
vided by a number of angular reflectors with similar lamp 
equipment. With this uniform system of lighting, cricket 
practice for schools, clubs, or county players is available daily 
from 10 a.m. to 10 p.m. The scheme was designed by the 
G.E.C. Illuminating Engineering Department. 

Thames House also includes schools for golf and squash 
racquets, and these are illuminated by ‘‘ Osram” lamps in 
Benjamin reflectors. The absence of shadows will be noticed 
from the pictures on page 917. 


Electrical Propaganda in Sydney 
[t is reported that the Sydney (N.S.W.) City Council has 
decided to expend £10,000 next year upon an extensive adver- 
tising campaign. 


The Marking of Electrical Appliances in Australia 

The High Commissioner for Australia has announced that 
on and after April Ist next, electrical appliances, apparatus 
and accessories imported into the Commonwealth will be 
required to bear a statement as to the country of origin. In 
the case of electric incandescent lamps, the rated voltage and 
wattage must be given as well as the origin. According to 
the Board of Trade Journal, so far as electrical accessories are 
concerned, it has been decided to insist upon marking of the 
following only for the time being: Lampholders, ceiling roses, 
adaptors for lampholders, switches, circuit-breakers, cut-outs, 
fuses, wall sockets and plugs, connectors for mobile and port- 
able appliances, and switch plugs. This restriction is not to be 
regarded as excluding electric incandescent lamps, wireless 
valves and torch cases from the marking requirements. 


The British Plastics Federation 
The British Plastics Federation, Ltd., was registered on 
December 21st as a company limited by guarantee, without 
share capital, with an unlimited number of members, each 
liable for £1 in the event of winding up. The objects are to 


ke 


The head office staff of the Lancashire Electric Power Co. at the 
annual dinner held at the Exchange Hotel, Manchester, on 
December 20th 


promote co-operation between British subjects engaged as 
manufacturers or otherwise in the plastics and allied indus- 
tries. Among the industries mentioned under thirteen classi- 
fied headings are : Moulding powder manufacturers, moulders, 
mould makers, press, tool, jig and fixture manufacturers, raw 
material and finished produce manufacturers (celluose and 
casein), synthetic resin and varnish manufacturers, laminated 
material manufacturers, insert manufacturers and steel manu- 
facturers. The management is vested in a council, on which 
the following companies are represented : General Mouldings 
Co., Ltd.; Rockhard Resins, Ltd.; British Xylonite Co., Ltd.; 
Solidate & Synthetic Mouldings, Ltd.; Streetley Manufacturing 
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Co., Ltd.; T. H. & J. Daniels, Ltd.; Beat] Sales, Ltd.; F. C. 
Higgins & Sons; Moulded Products, Ltd.; Witton Moulded 
Insulation Works (General Electric Co., Ltd.); Monsauto 
Chemical Works, Ltd.; Bakelite, Ltd.; Plastics Press, Ltd.; 
Plastics Interests, Imperial Chemical Industries, Ltd.; Croy- 
don Mouldrite, Ltd.; Thomas de la Rue & Co., Ltd.; Red- 
manol, Ltd.; Birkbys, Ltd.; and Insulators, Ltd. The hon 
secretary is Mr. E. Williams and the registered office is at 
19/25, Ludgate Hill, E.C.4. 
London’s Latest Electric Sign 

Considerable public interest has been aroused by the appear- 
ance of a large new sign in Leicester Square, W.C. The sign 
measures 30 ft. by 35 ft., and is situated on the premises of 


The New Ediswan sign in Leicester Square 


Messrs. R. E. Jones. The complete cycle of animations takes 
about three-quarters of a minute. First, a series of falling 
joists commences to build a house, section by section, until 
it is completed. Then, the windows in the house light up. 
Next, a garden, together with trees, flowers, foliage, &c., com- 
mences to appear, at first dimly, then building up to full 
brilliancy. This effect is completed by neon tubing along the 
top of the foliage, and a fountain playing in the centre. The 
lettering ‘‘ Royal Ediswan Lamps for home and car”’ then 
switches on. In the distance a row of houses lights up and 
an arterial road appears along which cars are running, pass- 
ing and repassing each other with wheels turning. The whole 
sign is operated by six motors operated by a master controller. 
The latter operates twenty electrically controlled contactors at 
various points of the sign. The resistance is a self-contained 
circuit operated by armed control contactors incorporating time 
switches. Five separately controlled flashers are used also. 
Approximately 3,000 ‘‘ Royal Ediswan ”’ lamps of various types 
are used, the maximum load being approximately 40 kVA. 
The sign was made and erected by Franco Signs, Ltd. 


A Power Farming Course 

A working display of electrical apparatus for farming is to 

a prominent feature of the second power farming course 
which is being given at the Harper Adams Agricultural Col- 
lege, Newport, Salop, from January Ist to 6th, 1934, includ- 
ing motors, dairy sterilising equipment, pumping, clipping and 
shearing, poultry brooders and electric soil heating. The 
whole of the electrical demonstration is being arranged in 
conjunction with the Agricultural Department of the General 
Electric Co., Ltd. 


Wages in the Cable-making Industry 
The Joint Industrial Council for the Electrical Cable-making 
Industry announces that there will be no “ cost-of-living ”’ 
alterations in wages paid in the industry on the third pay-day 
in January. 


The Electrical Wholesalers’ Dinner 


The annual dinner of the Electrical Wholesalers’ Federation 
will be held on February 15th at the Savoy Hotel, W.C. 


Trade Announcement 
Messrs. Alfred Herbert, Ltd., have purchased the entire busi- 
ness and plant of the Vidal Engineering Co., Ltd., Thornton 
Road, West Croydon. The works are modernly equipped for 
the production of electric drills, grinders, fractional h.p. 
motors, &c 


King Dick Electric Cleaner 
Messrs. Abingdon Works (1931), Ltd., of Tyseley, Birminy- 
ham, are introducing their Abingdon “ King Dick ”’ electric 
cleaner for trade distribution as from January Ist. 
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Hire Purchase and Deferred Payment Schemes 
Messrs. Hirst, Ibbetson & Taylor, Ltd., of 9, Blackfriars 
Street, Manchester, have sent us particulars of hire-purchase 
and deferred-payment systems which they have just introduced. 
These contain special terms to electrical traders. 


Radio Valve Manufacture in Australia 
The radio valve factory of Amalgamated Wireless (Aus- 
tralasia), Ltd., is now in commercial production, and is 
reported to be capable of producing 400,000 valves a year. 
During last year the total number of such valves imported 
into Australia was 1,300,000. 


New Catalogues and Lists 
Ateliers de Constructions Electriques de Charleroi, 56, Vic- 
toria Street, 8.W.—The December stock list of electric motors, 


Evershed & Vignoles, Ltd., Acton Lane Works, Chiswick, W.4. 
—A leaflet describing the new recording ‘‘ Megger ”’ insulation 
tester. 

Edison Swan Electric Co., Lid., 142, Charing Cross Road, 
London, W.C.2.—A catalogue of ‘‘Ediswan’”’ h.t. batteries, 
accumulators, torches and refill batteries. 

British Hanovia Quartz Lamp Co., Ltd.—A descriptive cata- 
logue of equipment for light therapy. 

uthbert Andrews, 47, Red Lion Street, High Holborn, W.C.— 
A catalogue giving prices and brief particulars of most articles 
(other than generators, couches, &c.) needed for X-ray work. 

A. Reyrolle & Co., Ltd., Hebburn-on-Tyne.—Pamphlet No. 
856, describing the Holmes ‘ Castle” type ‘“‘“L” a.c. motors 
(induction type). 

M. & C. Switchgear, Ltd., Kelvinside Works, Kirkintilloch, 
Glasgow.—Pamphlet No. G41/1, dealing with open type switch- 
board-mounting knife switches. 

McLeod & McLeod, Ltd., 329, High Holborn, W.C.—A list of 
the products sold by the company and an illustrated leaflet of 
“*Doelcam ”’ reflectors. 

W. T. Henley’s Telegraph Works Co., Ltd., Holborn Viaduct, 
E.C.—A well-illustrated booklet containing suggestions and 
recipes for making a variety of waffles, and drawing particular 
attention to the “ Solon ” electric waffler. 


Bankruptcy Proceedings 

Cc. J. Mount, ‘ White House,’’ East Acton Lane, W.3, elec- 
trical contractor.—The receiving order in this matter was made 
on the debtor’s own petition in November, and the statement 
of affairs showed liabilities of £644 against assets of £128, leav- 
ing a deficiency of £516. Debtor states that he commenced 
business in September, 1926, at Shepherd’s Bush, London, and 
in September, 1930, the business was transferred to his present 
residence at East Acton Lane. He continued successfully until 
January, 1933, when he obtained a contract with a borough 
eouncil for the electric wiring of a block of flats, but he 
could not complete the work in the estimated time, and in- 
curred a loss of about £100. He also obtained another borough 
council contract, but owing to the fact that he was not rated 
in the borough prior to 1929, that was discontinued in June 
last. As a result of the loss of this contract, depression in 
trade, and illness, debtor states that the business declined 
considerably, and a private meeting of creditors was held in 
October last. The statement of affairs then showed liabilities 
of £621 with assets of £278. Debtor could not make any offer 
to the creditors, and filed his petition. He had been aware of 
his position since January last. 

A. Clough, wireless dealer, 28, Town Street, Horsforth, near 
Leeds.—First meeting January 4th at 24, Bond Street, Leeds. 
Public examination January 23rd at the County Court House, 
Leeds. 

A. L. Prosper, electrical engineer, 4, Oak Tree Villas, Green 
Lanes, Palmers Green.—Trustee, Mr. J. L. Poland, 29, Russell 
Square, W.C., Official Receiver, released November 29th. 

A. Whitelock, wireless dealer, Tholthorpe.—Trustee, Mr. 
D. S. Mackay, The Red House, Duncombe Place, York, Official 
Receiver, released November 27th. 

J. G. M. Hilton, electrical engineer, 103, Exchange Buildings, 
Birmingham.—Supplemental dividend of 2s. in the £, payable 
December 29th at 159. Great Charles Street, Birmingham. 

H. W. Titmarsh, electrical engineer and wireless dealer, 23, 
Wisbech Road, Littleport, Cambs.—Receiving order made 
December 14th on debtor’s own petition. First meeting Decem- 
ber 29th at 41, Sidney Street, Cambridge. Public examination, 
January 3lst at the Guildhall, Cambridge. 

S. J. Garrod (Electrical Repair & Manufacturing Co.), elec- 
trical engineer, 181, St. John Street, E.C.—Application for dis- 
charge to be heard on January 1lth at Bankruptcy Buildings, 
Carey Street, W.C. 

Vv. F. Maddox, electrical and wireless engineer. 6, Homend 
Street. Ledbury.—Supplemental dividend of 2d. in the &, 
pavable December 28th at 133, St. Owen Street, Hereford. 

B. Roberts (Auto Electrical Co.), electrical engineer, Tymawr 
Street, Aberavon, Port Talbot.—First and final dividend of 1s. 
in the £, payable at the Government Buildings, St. Mary’s 
Street, Swansea. 

Company Liquidations 

Faraday Battery & Equipment Co., Ltd.—Winding up volun- 
tarily. Liquidator, Mr. L. S. Findlay, 35, Windsor Place, 
Cardiff. Particulars of claims by January 3lst to the liquidator. 

Ellancee Radio, Ltd.—Winding up voluntarily. Liquidator, 
Mr. W. H. Warren, 72A, St. Peter’s Street, Derby. 


Dissolutions of Partnership 

Pendlebury & Sugden, electrical engineers, 91, Topping Street, 
Blackpool.—Messrs. S. Pendlebury and S. Sugden have dis- 
solved partnership. Mr. Pendlebury will attend to debts and 
carry on the business. : 

Taylor & Scott, electrical engineers and radio dealers, 156, 
Waterloo Road, Blackpool, and 45, Lord Street, Fleetwood.— 
Messrs. F. Taylor and G. Scott have dissolved partnership. 
The business at Blackpool will be carried on by Mr. Taylor, 
and that at Fleetwood by Mr. Scott. 
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Electricity Supply 
Lighting, Domestic, Power 


Australia.—A New Sourn Wakes 
has been given by the Loan Council to the Clarence River 
County Council to borrow £104,000 for additional plant at 
the Nymboida power station, for extending the scheme to 
Bellingen and Nambucca, and for several new rural lines 


FOR Fiats.—The Town Council his 
decided that the whole of the municipal flats in Mortlake High 
Street shall be wired for electricity. 


Bediord.—RepuceD CuHarGces.—The Electricity Committ:e 
recommends that during the remainder of the periods for all 
assisted-wiring contracts at present in force the price pcr 
lighting point for all sizes of installations shall be reduce 
from 17s. 6d. to 16s. 

_ Exrenstons.—The Electricity Committee is to lay two addi- 
tional cables at Harrowden and provide a 1,500-kVA tran-- 
former at an estimated cost of £4,469. 


Birmingham.—Supp_y Recorps.—At the last meeting of the 
Electricity Committee it was reported that the maximun: 
demand for electricity for the week ended December 10th broke 
all records and reached 200,700 kW, as compared with a maxi- 
mum of 177,000 kW last year. On December 14th the -record 
for the largest single day’s output was also broken with a 
figure of 2,656,700 kWh, which is an increase of 15} per cent. 
With the addition of 1,326 new consumers for the month of 
November, the total number now exceeds 140,000. 


Blaenavon.—Suppty [NauGuRATED.—The formal inauguration 
of an electricity supply by the South Wales Electric Power 
Co. took place last week. It is expected that by February 
there will be 300 consumers. 


Bonsall (Notts).—Srreer Licurinc.—The Urban District 
Council has approved a scheme for street lighting submitted 
by the Derbyshire & Notts Electric Power Co. 


Burton-on-Trent.—New EQuipMENT.—An order for new 
switchgear and transformers amounting to £1,030 has been 
placed by the Electricity Committee with the Metropolitan- 


Vickers Electrical Co., Ltd., in order to make provision for 
a larger supply to the British Goodyear Rubber Co., Ltd. 


Cardiff.—Yrar’s ProGress.—The total amount of electricity 
generated during the year ended March 31st last was 61,676,080 
h, an increase of 676,000 kWh on the estimate for that 
year. The estimate for the year ending March 31st, 1934, is 
79,000,000 kWh, an increase of 17,323,940 kWh. The total 
income is estimated at £312,000 and expenditure at £284,790. 
leaving a surplus of £27,770. 


Chiswick.—PROPOSED ACQUISITION OF TUNDERTAKING.—The 
Brentford and Chiswick Town Clerk is to serve notice next 
month on the Chiswick Electricity Supply Corporation with 
a view to the institution of arbitration proceedings in con- 
nection with the acquisition of the electricity undertaking by 
the local authority. Up to the present, negotiations to that 
end have not been successful. 


Clitheroe.—RIMINGTON ExtEeNsion.—The official switching-on 
of the Corporation’s extension to Rimington takes place on 
January 3rd. A special all-in agricultural tariff is being 
prepared. 


Dartford.—REVvIsED CHARGES.—The Electricity Committee 
recommends the adoption of the following rate: Ten shillings 
per room per annum, plus 3d. per kWh through prepayment 
meters, the room charge being collected by means of an auto- 
matic fixed-charge collector. 


_ Esher.—Srreer Licutinc.—The work of converting the street 
lighting from gas to electricity has been commenced, and 
should be completed by about the end of March, 1934. 


Exeter.—Loan.—The Electricity Committee has decided to 
apply for sanction to a loan of £80,000 for the provision of a 
new 7,500-kW turbo-alternator with boilers, buildings, &c. The 
Committee has obtained sanction to a loan of £2,000 for 
cooker and heater wiring installations. 


France.—NEw Power Sration.—A concession has recently 
been secured by the Société de l'Union Hydro-électrique 
Americaine, Paris, to establish a hydro-electric station at 
Guerledan, near Brest, utilising the water power of the River 
Blavet. It is estimated that power to the extent of 21,600 kW 
is available. 


To Facrory.—The Electricity Committee 
is to provide a supply of electricity to the Q. Ice Cream Co., 
The Tannery, Bramley, at a cost of £280. 

SuppLy ExTENs1Ion.—The Committee has arranged terms with 
Messrs. Armstrong & Co., Cobham, for the provision of a 
supply of electricity to the Winterhill Estate at a cost of £950. 

Loan.—Application is being made for sanction to borrow 
£5,000 for meters. 


Hungary.—E.ectric Power Svuppty ProGress.—In the 
course of a recent paper, Herr E. Wilczek gave some par- 
ticulars of the electrical equipment of the Banhida electric 
power station which has been erected near the Tata coalfield 
with the object of supplying power for general purposes in 
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Eastern Hungary and to several electrified lines of the Hun- 
garian State Railways. The plant at the station comprises 
three 26,300-kVA turbo-alternator sets running at 3,000 r.p.m., 
the necessary steam for which is supplied by a battery of 
Babcock-Wilcox boilers. Herr Georges Deri, in a recent issue 
of the Revue Générale d’Electricité gives some details of the 
electric power station at Kelenfold, near Budapest. First 
erected in 1914 with plant of a capacity of 15,000 kVA, the 
station has been steadily extended until now it has a total 
capacity of 230,000 kVA. The latest machinery added to the 
station is of modern high-speed type, and the boilers have 
becn designed to work at a pressure of 600 atmospheres. 


India.—IRRIGATION IN Mysore.—An irrigation scheme and 
power project, which will bring under cultivation about 225,000 
acres of waste land, and provide 9,000 h.p. of electrical energy, 
is under consideration by the Mysore Durbar. The scheme, 
which is known as the Lakavalli Reservoir project, will, when 
completed, be one of the biggest of its kind in the country 
and the height of the dam wall will be greater than that of the 
Krishnaraja Sagara. The dam will be 3,200 ft. in length and 
the depth of the water stored will be 180 ft. 


London.—BatrTersEA.—The Borough Council is applying for 
sanction to a loan of £5,000 for mains and services and £28,000 
in connection with the rental wiring scheme. The Electricity 
Committee is to provide electricity services to 174 premises 
at an estimated cost of £1,546. 

BERMONDSEY.—The Electricity Committee is applying for 
sanction to borrow £14,000 for mains and services, £14, 
for installations, and £7,000 for meters. 

HAMMERSMITH.—The Electricity Committee recommends that 
tariffs No. 7 and 8, adopted in March, 1931, shall be abolished 
in favour of a new tariff on the following lines: For supplies 
available during day and night, except between hours of 
4 p.m. and 6 p.m. in months of November, December, January, 
and February (subject to any special service costs) to: (i) ap- 
proved thermostatically controlled apparatus; and (ii) other 
approved apparatus used principally during night, i.e., between 
hours of 8 p.m. and 8 a.m.—three units for one penny (rental 
of time switch, 10 per cent. of cost of switch).—The Committee 
is to extend mains and provide a sub-station at a cost of 
£1,330 to afford supply to Playlands, Ltd., Wood Lane. 

Sr. Pancras.—The Electricity Committee recommends that 
a feeder main and distributing cables be laid at a cost of £2,165 
and £1,466 respectively.—The Committee has obtained sanction 
to a loan of £22,605 for meters. 

SroKE Newincton.—The Electricity Committee reports the 
receipt of inquiries for supplies of electricity for heating build- 
ings used for commercial purposes, and recommends that 
where the wiring and apparatus is provided by the consumer 
the existing scale of 3d. per kWh for electricity used for com- 
mercial cooking shall be extended to include supplies for com- 
mercial heating. 

Electricity Committee is to 
extend mains at a cost of £550 to afford a supply to the Oulton 
Park Estate. 

Northern Ireland.—Be.rast.—The new £130,000 loan of the 
Electricity Committee for the extension of mains and mis- 
cellaneous plant is to be expended as follows :—Mains exten- 
sions, £25,000; overhead h.p. lines, £2,000; overhead 1.p. lines, 
£8,000; services, £25,000; transformers, kiosks and main sub- 
station switchgear, £7,500; meters, £18,000; switchgear and 
time switches, £12,500; cooker circuits, £3,000; cookers, 
£10,000; wash boilers, £2,000. Negotiations are proceeding 
for a site adjacent to the City Hall on which to build a new 
sub-station. 

DownpaTRICK.—The Down County Council is to extend the 
existing electric lighting scheme at the Mental Hospital at a 
cost of £3,700. 


Richmond (Yorkshire).—PRoPOSsAL FOR REVISED CHARGES.— 
The Town Council has under consideration a proposal to intro- 
duce a new scale for electricity charges based on the size of 
the houses. 

South Africa.—FurRTHER EXTENSIONS AT JOHANNESBURG.—The 
loan of £280,000 for extensions at the municipal power station 
has been sanctioned by the executive committee of the Trans- 
vaal Provincial Council. This is the second stage in the ten- 
year plan initiated by the City Council in June last, and in- 
cludes the erection of a 15,000-kW turbo-generator, additional 
cooling towers, and coal conveying plant, the work to be com- 
pleted early in 1936. No further capital outlay will be 
necessary until 1939, when £40,000 will have to be spent. All 
the improvements in the ten-year plan will be completed by 
1942, when another 15,000-kW turbo-generator will have to 
he installed at a cost, with equipment, of £144,000. On the 
completion of the scheme the capacity of the municipal power 
station will be 70,000 kW nominal and 84,000 kW overload. 


Spain.—E.ecrric Power Propuction.—The Spanish Camara 
Oficial de Productiones y Distribudores de Electricad has 
recently issued its annual report on the progress of the electric 
power supply industry during 1932, the following summary 
of which is taken from Revista de Ingenieria Industrial. The 
figures relate to undertakings responsible for about 95 per 
cent. of the country’s output. The total capacity of the in- 
stalled plant at the end of 1932 is given as 1,828,645 h.p., this 
being an increase from 1,653,371 h.p. in 1931 and 1,507,540 h.p. 
in 1930. Of this total hydro-electric plants are responsible for 
1,350,730 h.p. and steam and internal-combustion engine power 
stations for 477,915 h.p. The 1932 output of electric power 
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for the whole country was 2,804 million kWh as compared with 
2,681 million kWh in the preceding year and 2,608 million 
kWh in 1930. The principal undertakings in Spain are the 
Union Electrica de Cataluna, which is responsible for 640 
million kWh of the total, the Sociedad Hidro-Electrica 
Espanola with 306 million kWh and the Sociedad Hidro-Elec- 
trica Iberica with 266 million kWh. 

_ Stoke-on-Trent.—Loans.—The Electricity Committee is seek- 
ing sanction to borrow £10,000 for general change-over of 
supply, and it has received permission to borrow £2,165 for 
plant and mains required at Victoria Road sub-station Tunstall. 

Suppty Exrensions.—The Committee is to provide a supply 
of electricity to a new factory being erected at Brownhills, 
Tunstall, by Richards Tiles, Ltd., at a cost of £570, and give 
an additional supply to the Campbell Tile Co., Ltd., London 
Road Works. 

Sus-sTaTIon EQuipMENT.—The Committee is inviting tenders 
for the erection and equipment of the proposed sub-station in 
Waterloo Road, Burslem, and is seeking sanction to borrow 
£3,850, the estimated cost of the building, equipment and 
mains. 


Switzerland.—HyYDRO-ELECTRIC. DEVELOPMENT.—The Société 
des Ateliers de Charmilles, of Geneva, has recently secured 
the contract for the supply of three 50,000-h.p. turbines for 
the hydro-electric power station which is being constructed 
at Dixence in the Valais Canton and which will work under 
a head of 5,740 ft. The two pressure pipes, more than three 
miles in length, which have been constructed by the Societa 
Tubi Togni, of Brescia, Italy, will have a diameter of over 
34 ft. and will have to withstand a pressure of 180 atmospheres. 


Faversham Town Hall, a Tudor building, floodlighted by means 
of “ Ediswan” projectors 


Turkey.—PROGRESS DURING 1932.—The recently issued report 
of the Société Turque d’Electricité, of Istamboul, shows that 
the output of the company’s power stations during 1932 
amounted to 87,780,260 kWh, as compared with 84,703,398 kWh 
in the preceding twelve months, the number of consumers 
increasing during the same period from 73,079 to 78,833. So 
far this year progress has been well maintained, the pro- 
duction during the nine months ended with September having 
advanced from 64,749,820 kWh to 66,064,000 kWh, and the 
number of consumers from 75,764 to 82,645, the increase being 
largely due to the extension of supply to Asia Minor. 


Turton (Lancs).—Loan.—Application is to be made for 
sanction to a loan of £1,500 for meters. 


Watiord.—Frost Causes Suppty Sroppace.—The recent 
severe weather caused the River Coln to freeze and stopped 
the water supply to the local electricity works, resulting in 
a stoppage of the electricity supply for about twenty minutes 
on December 14th. The trouble was overcome by workmen 
breaking the ice on the river. 

West Kent.—Repucep CHArGres.—The West Kent Electric 
Company, Ltd., announces reductions in charges which will 
operate from the beginning of next year. In the areas of West 
Wickham, Hayes, Keston, Farnborough, Mottingham, Orping- 
ton, the Crays and Crayford, the two-part tariff secondary rate 
is to be reduced from 1d. to 3d. per kWh. Reductions are also 
to be made in the standing charges under the business two- 
part tariff; there will be a reduction of $d. per kWh in the flat 
rates for heating and cooking, and a sliding scale for small 
power purposes will also come into force. 


Wiltshire.—Repucep CHARGES.—The West Wilts Electric 
Light & Power Co. has decided to reduce the flat rate charge 
(except in remote rural areas) from 93d. to 8d. per kWh; the 
domestic tariff has been simplified, and the “ unit’’ charge for 
domestic purposes is to be 14d. per kWh, plus a standing 
charge, with an alternative flat rate for heating and cooking 
of 14d. per kWh, instead of 3d., with no standing charge. 
The business rate standing charge has been reduced from 30s. 
to 24s. per annum for each 100 W of lamps connected, plus 
13d. per kWh. New tariffs and rates have been introduced, 
and the charge for small power has been materially lowered. 
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Traction 


Bolton.—TROLLEY-BUSES REPLACE TRAMS.—A trolley-bus ser- 
vice has replaced the South Lancashire Transport Company’s 
line between Bolton and Leigh, which was served by trams 
until a fortnight ago. 

Dover.—RaILLess TRACTION APPROVED.—At a meeting of local 
government electors last week 155 voted for the institution of 
trolley-buses and 153 against. 

Egypt.—ALEXANDRIA.—A scheme for the substitution of 
trolley-buses for tramways in Alexandria and district is re- 
ported to be under consideration. 


Ipswich.—TROLLEY-BUS SERVICE EXTENSION.—The Transport 
Committee is to extend the trolley-bus system to the borough 
boundary at a cost of £1,480. 

Italy.—TROLLEY-BUSES.—A good deal of interest is at present 
being taken in electric trolley-buses, the first trials of which 
were made in 1 Between that year and 1912 ten such 
services were established, only two of which, however, are 
still in operation—that between Cuneo and Chiusa, a distance 
of about 10} miles, and one between Ivrea and Courgne, about 
15 miles. Three new services have since been started, one in 
1927 in Vicenza, where twelve buses are running over a route 
of about four miles, one started in 1931 in Turin with three 
vehicles, and one lately inaugurated with five buses along the 
new road viaduct connecting Venice with the mainland at 
Mestre. 

London.—OpposiTion TO TRANSPORT Boarp’s SCHEME.—The 
* Islington Borough Council is to oppose the Bill to be introduced 
by the London Passenger Transport Board for the operation of 
trolley-buses in Islington. 

South SusurBaN ELECTRIFICATION.—The 
Railway Administration has decided to proceed with the elec- 
trification of the Cape Flats line immediately, as the Bellville 
section has now been completed. The line runs ten miles 
from Maitland to Diep River, in the suburbs of Capetown, 
and the conversion is expected to be completed by March. 

Traffic Signals.—The Paddington Highways Committee is to 
install traffic signals at Westbourne Grove at a cost of £1,225. 

A Reuter message from Lisbon says that an order for traffic 
light apparatus has been placed with a British firm following 
the decision of the Lisbon authorities to introduce the system 
of automatic light signals. This decision follows a visit to 
London by a Portuguese Police Commission which studied 
methods of traffic control. 


Communications 


Algeria.—TELEPHONY.—A_ radio-telephone service is now 
available for public use between Great Britain and Tangier. 
and the principal towns in Algeria and Tunis. 

Australia.—CHEAPER TELEPHONY.—The fee for telephone calls 
between Great Britain and Australia was cut by half on Decem- 
ber 28rd, to £1 per minute with a minimum of £8 per call. 
A similar concession has already been made with respect to 
calls between this country and India. 

Germany.—Rapio Recetvine Licences.—The total number of 
licensed listeners on December Ist was 4,837,549. an increase 
of 202,012 over the figure for November lst. The number 
of licences issued under the ‘“‘ free licences for unemployed ”’ 
scheme has further decreased by 4,341 to 499,079. 

Heston Isleworth.—Avromatic TELEPHONY.—The network in 
this West London area, which is at present served by the 
Hounslow manual exchange which is situated in the Isleworth 
post office, is to be converted to automatic operation during the 
last week in January. 

Hull.—TELEPHONE Licence RENEWAL.—The Corporation Tele- 
phone Committee announces that the Postmaster-General has 
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consented to renew on the same broad terms, for a period of 
thirty years, the Corporation’s licence to conduct a municipally 
owned telephone service, the only one of its kind in this coun- 
try. Hull City’s licence dates from 1903, when the under- 
taking was allowed to retain its autonomy at the time the 
National Telephone Co.'s service was taken over by the State. 


_India.—Srate BroapcastinG Services.—Replying to a ques- 
tion in the Legislative Assembly, Sir Frank Noyce said that 
the Indian State broadcasting service had stations at Bombay 
and Calcutta. There were also stations licensed on a 
temporary basis at Lahore and Madras. It was desirable that 
the number should be increased, and the Government agreed 
that a station would probably be required at Delhi. The cost 
of erecting a station of 5-kW aerial power would be about two 
lakhs of rupees. 


Northern Ireland.—Tyrone TELEPHONE IMPROVEMENT.—The 
Post Office authorities are to connect the towns of Ballygawley, 
Augher, and Clogher by a direct telephone service so that 
calls will reach the towns without hav‘ng to be diverted 
through Armagh and Enniskillen. 


South-West Africa.—WIRELEss FoR DiaMonD Mings.—Regu- 
lar wireless communication is maintained by the Consolidate! 
Diamond Mines of South-West Africa, Ltd., between 
Luderitzbucht and the mining camp at Oranjemund, 160 miles 
distant. Equipment capable of operation on either telegraphy 
or telephony, as desired, was supplied by the Marconi Co. 
some eighteen months ago, and has since been regularly use| 
for the exchange of messages at fixed hours every morning 
and afternoon on wavelengths of about 1,100 metres, despite 
the severity of the atmospheric disturbances prevalent. As 
the Luderitzbucht station site is on solid granite with sand 
pockets, the use of a counterpoise is required instead of the 
usual buried earths. The transmitters are the ‘‘U”’ type of 
13 kW, deriving their energy from paraffin-engine generator 
sets, and comprise two rectifying valves and one oscillator in 
the telegraph unit, with a modulator and sub-modulating 
valve added for telephony. The receivers, Type Rg.27, have 
only one tuning adjustment. are calibrated in metres, and 
have reaction control. There are three essential circuits. 
high-frequency amplification using a screen-grid valve, detec- 
tion, and two stages of low-frequency magnification. The 
aerials are supported on light lattice-steel masts each 70 ft. 
in height. 


Switzerland.—A Mountain TELEPHONE.—From the highest 
railway station in Europe, on the summit of the Jungfraujoch. 
it is now possible to communicate by telephone with all quarters 
of the globe. The installation is automatic and is unique. The 
wires are entirely underground, where avalanches, snow, and 
rolling rocks, so frequent at such altitudes, cannot destroy 
them. 


United States.—CaBLEs AND WIRELESS MERGER.—With refer- 
ence to the possibility of a merger of all telephone, telegraph. 
cable, and wireless systems under Federal regulations, the 
New York correspondent of The Times reports that the 
President received on December 13th a report from the Inter- 
Departmental Communications Committee suggesting « 
system of monopolies in the communications field under 
Government supervision, but making no definite recommenda- 
tions. Such a system, it was said, might be developed by 
merging, for example, the Western Union with the Postal 
Telegraph Co., and possibly the International Telephone and 
Telegraph Co. with the Radio Corporation of America. It 
was reported then that the administration would ask Congress 
at the coming session to create a Federal Commission with 
jurisdiction over all inter-State and foreign communications 
by wire and wireless, the authority of this agency to be similar 
to that exercised by the Inter-State Commerce Commission 
over the railways. Radio broadcasting would not at first be 
brought under such jurisdiction. Apparently no announce- 
ment is imminent. 


Tramways and 


RETURN has been issued by the Ministry of Transport 
relating to Tramways and Light Railways (Street and 
Road) and Trackless Trolley Undertakings (H.M. Stationery 
Office, 2s. 6d.), covering the period 1932-33 for local authorities 
and 1931 for companies. 

There were during the period 172 tramway undertakings in 
Great Britain (139 local authority and thirty-three company), 
but only 135 were open for traffic at the end, a reduction of 
sixteen on the previous year. The total capital expenditure 
on tramways was £82,655,000 by municipalities and £13,700,000 
by companies. Gross receipts amounted to £21,987,000 and 
working expenses to £17,842,000. The ratio of working ex- 
penses to gross receipts was 81.15 (82.15 in 1931-32). Municipal 
tramways received £348,644 from local rates and contributed 
£111,199 in relief of rates. 

The net income available for distribution was £5,090,000, of 
which £1,398,000 was allocated to interest and dividends, 
£2,139,000 to repayment of debt, £1,038,000 to reserve and 

_renewals, and £124,000 to various appropriations by companies. 
Income was earned by 133 municipal undertakings. 

Route miles open for traffic at the end of the period were 

1,861 (1,530 by local authorities and 333 by companies), cover- 


Trolley-buses 


ing 3,345 miles of track and 140 miles of siding and depots. 
Passenger journeys numbered 3,845,000,000 (decrease 6.4 per 
cent.), car-miles 347,328,000 (decrease 4.69 per cent.), and car- 
hours 39,845,000. Car miles run per car-hour were 8.73. Ap- 
proximately 810,580,000 kWh was used, or 2.34 per car-mile, 
compared with 823,392,000 and 2.27 kWh in the previous year. 
The average fare per passenger journey was 1.35d. 

The railless trolley undertakings of twenty-two local authori- 
ties and six companies were open for traffic at the end of the 
period. Twenty-seven other local authorities and one com- 
pany had not vet exercised their powers. In the following 
statistics the figures for the previous year are given in 
parentheses. Capital expenditure amounted to £3,009,000 
(£2,666,000), of which £2,082,000 was municipal and £927,000: 
company; gross receipts were £1,349,000 (£1,114,000), work- 
ing expenses £1,020,000 (£839,000), operating ratio 75.61 per 
cent. (75.32), interest and dividends £66,562 (£64,511), and 
debt redemption £142,858 (£125,303). Route-miles open for 
traffic numbered 280 (256), passengers carried 221,000,000 
(184,000,000), car-miles 24,145,000 (19,739,000), car-miles per 
ear-hour 9.41 (9.25), kWh for traction 46,596,000 (35,039,00),. 
kWh per car-mile 1.93 (1.78). 
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Contract Information 


When “Contracts Open” are advertised in our “ Official Notice” pages the date of the 
“* Electrical Review” containing the advertisement is given in parentheses below 


Contracts Open 


Australia.—MELBOURNE.—Post and Telegraph Department. 

January 16th. Telephone timing clocks. (AY. 12085.)* Tele- 
phone switchboard keys and accessories. (A.Y. 12081.)* Resist- 
ances and reactances. (A.Y. 12083.)* 

January 23rd. Telephone trunk test boards. (A.Y. 12091.)* 

: Nebruary 6th. Telephone induction coils and registers. (A.Y. 

2127.) 

State Electricity Commission of Victoria. January 8th. Five 
automatic induction voltage regulators. (A.Y, 12071.)* 115-kW 
a.c. motor. (A.Y. 12053.)* 

15th. Triple-braided copper conductor. (A.Y. 
12054.)* 

January 30th. Telephone handsets. (A.Y. 12113.)* 

BRISBANE.—January 3lst. City Electric Light Co., Ltd. 
Land and submarine cable. (A.Y. 12072.)* 

February 7th. 44-kV switchgear. (A.Y. 12092.)* 

Belfast.—January 19th. Electricity Department. Stores for 
twelve months commencing April Ist. (See this issue.) 


Beverley.—January 8th. Lighting installation at Walkington 
Mental Hospital. County architect, County Hall, Beverley (de- 
posit £3 3s.). Tenders to Mr. G. Macdonald, clerk to the Visit- 
ing Committee, East Riding Mental Hospital, County Hall. 


Carmarthen.—January 4th. Electric lighting installation at 
Joint Counties Mental Hospital. (December 15th.) 


Cupar (Fire).—January 6th. District Asylum Works Depart- 
ment. Materials for twelve months, including electric lamps 
and fittings. Forms from Resident Clerk of Works; tenders to 
Dr. W. Boyd, Medical Superintendent, Fife District Asylum. 


Dundee.—January 10th. Electricity Department. Electric 
battery shunting locomotive. (See this issue.) 


Egypt.—ALexXaNpDRIA.—February 26th. Ministry of Communi- 
cations. Cable, switchgear, transformers, hauling winches and 
motors. (A.Y. 12094.)* 

Carro.—January 16th. Ministry of Education, Electric muffle 
furnace, electro-plating motor-generator, &c., for school at 
Giza. (A.Y. 12115.)* 


Erith.—January 15th. Electricity Department. Laying, joint 
ing <‘' testing of 114 miles of h.p. and l.p. cables. (See this 
issue. 

India.—New DeEtH1.—Indian Stores Department. January 
8th. A.c. and d.ec. table fans. (A.Y. 11967.)* 


Knaresborough.—December 30th, Electrical engineering work 
at Scotton Banks Sanatorium. West Riding Architect, County 
Hall, Wakefield. 

London.—CentTRAL ELectriciIty BoarpD.—January 10th. 33-kV 
overhead transmission lines for the South-East England Elec- 
tricity Scheme. (December 22nd.) 

COMMISSIONERS OF H.M. Works.—January 5th. Steel conduit 
ona} switches and plugs, &c., for electric wiring. (December 
22nd. 

IsLINGTON.—January 17th. Borough Council. Electrical and 
engineers’ stores for one year commencing April Ist, 1934. 
(December 8th.) 

Hackney.—January 24th. Electricity Department. Meters and 
demand indicators. (See this issue.) 

January 24th. Kiosks, e.h.p. and l.p. switchgear and trans- 
formers. (See this issue.) 

Manchester.—January 2nd. Electricity Committee. Supply 
_ —— breakfast cookers for twelve months. (December 

nd.) 


New Zealand.—WELLINGTON.—Posts and Telegraph Depart- 
ment. January 8th. Microtelephone cradles. (A.Y. 12046.)* 
Telephone jacks. (A.Y. 12045.)* 

January 16th. Thirty-five miles of v.i.r. wire. (A.Y. 12086.)* 

January 17th. Forty miles of flameproof telephone jumper 
wire. (A.Y. 12088.)* 

January 30th. 300 Planté positive battery plates. (A.Y. 
12104.)* Two hot-cathode type rectifiers. (A.Y. 12106.)* Twenty 
180-ohm resistance spools. (A.Y. 12105.)* 

January 3lst. One stationary battery of twelve unburnt 
cells, (A.Y. 

February 5th. eventy-five tons of hard-drawn copper wire. 
(G.Y. 13208.)* 
et 6th. 71,000 dry cells for telephone use. (A.Y. 
12101.) 

February 13th. Twenty-four 0-8430 ohm rheostats. (A.Y. 
12103.)* Fifty miles of tinned copper v.i.r. wire. (A.Y. 12108.)* 

February 19th. 1,000 ebonite or bakelite telephone earpieces. 
(A.Y. 12133.)* 

January 16th. Public Works Department. Four 1,500-kVA 
transformers, (A.Y. 12017.)* 

January 3lst. Government Stores Control Board. 
lamps for one year. (A.Y. 12128.)* 

February 19th. Inset transmitters, bakelite mouthpieces and 
microtelephone plungers for automatic table telephones. (A.Y. 
12131.) * 

CHRISTCHURCH.—January llth. City Council. Single-phase 
and three-phase power transformers. (A.Y. 12089.)* 


Northgate.—Various works, including electric lighting, at 
new hall. Schedules from A. H. Swanson, 12, Kirkland Street, 
Peebles. 

Penicuik.—December 30th. Town Council. Various works, 
including electric lighting, at Edinburgh Road housing scheme. 
Specifications, &c., from Messrs. Morham & Brotchie, surveyors, 
29, Hanover Street, Edinburgh; tenders to Town Clerk. 


eee 7th. Municipal Council. Boilers, 
turbo-alternator sets, switchboards, transformers and cables, in 
connection with a proposed power station. (A.Y. 12079.)* 


Electric 


Runwell (Essex).—February 28th. East Ham and Southend- 
on-Sea Joint Visiting Committee. Electrical installation at 
Mental Hospital. (December 22nd.) 


Saltcoats (AyRSHIRE).—January 10th. Town Council. Various 
works, including electric lighting, at forty-two houses. Sched- 
ules, &c., from H. Thomson and Sons, architects, 60, Hamilton 
Street (£1 1s.). Tenders to the Joint Town Clerks. 


South Africa.—Pretoria.—March 2nd. City Council. Turbo- 
alternator, condensing plant and auxiliaries, boilers and elec- 
trically operated crane. (December 22nd.) 

Butawayo.—February Ist. Munitipality. One 4,000-kW 
turbo-alternator, switchgear, and transformers. (A.Y. 12122.)* 

GwWELO.—February 6th. Municipality. Equipment for exten- 
sions to electricity undertaking comprising two 1,000-kW turbo- 
wee pumps, crane, switchgear, transformers, &c. (A.Y. 

JOHANNESBURG.—January 15th. Railways and Harbours. 
Train lamps and fittings. (G.Y. 13168.)* 

January 20th. City Council. One summation equipment, 
complete with transmitting meters, printometers, time switches 
and panel. (A.Y. 12136.)* 

Care Town.—January 3lst. Electricity Department. 4,000 15-A 
four-pin plugs and sockets. (A.Y. 12137.)* 

DuRBAN.—February 2nd. Corporation. Lead-covered dry- 
core p.i. cables, (A.Y. 12135.)* Private branch exchange tele- 
phone switchboards and spare equipment. (A.Y. 12132.)* 

Tottenham.—January 16th. U.D.C. Renewal of electrical in- 
OT ee in the Town Hall and Central Baths. (December 

th. 


* Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, 8.W.1. 


Contracts Closed 


Exeter.—Housing Committee. Accepted. Electric lighting 
— at 302 houses on the St. Loyes Estate (£1,568).—C. 

ye. 

Government Contracts.—The following contracts were placed 
by the various Government departments during November :— 
ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 

Battery plates.—Pritchett & Gold & E.P.S. Co. 

V.i.r. cable-—Anchor Cable Co.; Enfield Cable Works; G.E.C.; 
Henley’s; St. Helens Cable Co.; Siemens Electric Lamps & 
Supplies. 

Paper-insulated cable.—Connollys; Henley’s. 

Coils, &c.—Marconi’s; R.I., Ltd. 

Condensers.—Telegraph Condenser Co.; Dubilier Condenser 
Co.; Muirhead & Co. 

Electric travelling cranes.—Sir Wm. Arrol & Co. 

Motor-generator sets for electric welding.—Met.-Vick. Electl. 


Co. 

Holders and mountings for wireless valves.—Plessey Co.; 
Veritys; H. E. Williams & Son. 

Electric lift—Marryat & Scott. 

Switchboards.—Engg. & Lighting Equipment Co.; W. 
McGeoch & Co.; Whipp & Bourne. oe 

Transformers.—Foster Engg. Co.; Johnson & Phillips; 
B.T.-H. Co. 

Wavemeters, wave indicators, dials, oscillators, &c.—Mar- 
coni’s; R.I., Ltd.; H. W. Sullivan. 

W/t apparatus.—H. W. Sullivan; R.I., Ltd.; Siemens Bros.; 
Gambrell Bros. 

Wireless valves.—G.E.C.; Mullard Radio Valve Co.; Ediswan. 

Wark OFFICE. 

Cable and joint boxes.—Hackbridge Cable Co. 

Electric cranes.—Cowans, Sheldon & Co. 

Generating sets and spares.—R. A. Lister & Co. 

Induction furnaces (conversion).—Electric Furnace Co. 

AIR MINISTRY. 

Receivers.—Marconi’s; Muirhead & Co. 

Receivers and amplifiers.—Oliver Pell Control. __ 

Metal rectifiers.—Westinghouse Brake & Saxby Signal Co. 

Switchboxes.—D. H. Bonnella & Son. 

Transmitters and spares.—Muirhead & Co. 

Post OFFICE. 

Telephonic apparatus.—Brecknell, Munro & Rogers; Thos. 
de la Rue; Ediswan: G.E.C.; Hall Telephone Accessories; 
Plessey Co.; Standard Telephones; Telephone Mfg. Co.; F 
Willis & Son. : 

Testing and protective apparatus.—Phcenix Telephone & 
Elec. Works. 

Electric lamps.—B.T.-H. Co. 

Cable.—B. I. Cables; Connollys; G.E.C.; Hackbridge Cable 
Co.; Henley’s; London Elec. Wire Co. & Smiths; Siemens 
Bros.; Standard Telephones; United Telephone Cables. 

Secondary cells.—Britannia Batteries; Chloride Electl. Stor- 
age Co. 

Seeding coils.—Siemens Bros; Standard Telephones. 

Telephone cords.—L.P.S. Electl. Co.; Standard Telephones. 

Power equipments.—Power Equipment Co. 

Electric fighting fittings.—Veritys. 

Rectifier elements.—Westinghouse Brake & Saxby Signal Co. 

Flameproof wire.—Concordia Elect. Wire Co.; London Elec. 
Wire Co. & Smiths; L.P.S. Electl. Co. 

Electric lighting (Cambridge Post Office and Telephone Ex- 
change).—Kershaw (Electl. Engineers). Ltd. 

Telephone exchange equipment.—Debenhams, Ltd., W.: 
Siemens Bros. Cornwall House, S.E., Wolverhampton, Cam- 
bridge: Standard Telephones. Sub-contractors for Cambridge: 
Electric Construction Co. for motor generators; Chloride Elect). 
Storage for batteries; W. Jones & Co. for ringing machines. 


| 
nating 4 
have 
and 
ircuits, 
detev- 
The 
70 ft 
righest 
ujoch., 
uarters 
The 
lestroy 
refer- 
graph. 
s, the 
it the 
Inter- 
ng a 
under 
1enda- 
ed by 
Postal 
e and x 
. it - 


932 


Batheaston, King’s Lynn: Ericsson Telephones, Ltd. Ports- 
mouth: Automatic Electric Co. Belfast, Fortwilliam, Malone, 
Ormeau, Knock, Stormont, Dundonald, ‘Dunmurry, Southamp- 
ton, Hereford: Siemens Bros. 

Telephonic repeater equipment.—Newcastle-on-Tyne, Man- 
chester, Liverpool, Edinburgh: Standard Telephones. Guild- 
ford, Birmingham: G.E.C. 

CROWN AGENTS FOR THE COLONIES. 

Cables (p.i.) and accessories.—Henley’s. 

Copper conductor, &c.—R. Johnson & Nephew, Ltd. 

Porcelain insulators. —Bullers, Ltd. 

Telegraph line material.—British Mannesmann Tube Co. 

Telephone material.—Siemens Bros. 

X-ray apparatus.—Schall & Son. 

Stoke-on-Trent.—Assistance Committee. Accepted, Six ‘‘ Mag- 
net ”’ electric floor polishers (£55).—H. W. Teeton & Son. Elec- 
tric clocks for hospital (£77).—H. Pidduck & Sons, Ltd 

Electricity Committee. Accepted. Overhead wiring and ser- 
vices to housing estates (£374).—Barnett & Soans, Ltd. 


Guildford.—Electricity Committee. Accepted. Erection of 
overhead lines, &c., for the supply to Wood Street (£1,748).— 
Standard Telephones & Cables, Ltd. 


Ipswich.—Transport Committee. Recommended. Four 
double-deck trolley vehicles (£6,870).—Ransomes, Sims & 
Jefferies, Ltd. 


London.—StokE NEWINGTON.—Electricity Committee. Re- 
commended. Installation of electricity at Lordship Terrace 
flats (£2,017).—W. B. & H. C. Cables, Ltd. 


Forthcoming Events 


Rugby Engineering Society.—Wednesday, January 3rd. 
Rugby. ‘‘ Balancing of Electrical Machinery.”’ Mr. R. Hopkirk. 

Institution of Electrical Engineers.—Thursday, January 4th. 
Institution, London. 6 p.m. ‘ The Influence of Certain Trans- 
mission-Line Associated Apparatus on Travelling Waves.” 
J. L. Miller. (Wireless Section).—Wednesday, January 
Institution, London. 6 p.m. ‘An Investigation into 
Factors Controlling the Economic Design of Beam Arrays.”’ 
Mr. T. Walmsley. (Meter and Instrument Section).—Friday, 
January 5th. Institution, London. 7 p.m. ‘“ The Equipment 
and Operation of a Modern Meter and Test Department.’ Mr. 
J. B. Lees. 

Junior Institution of Engineers.—Friday, January 5th. Insti- 
tution, London. 7.30 p.m. ‘ The Reproduction of Engineering 
Drawings.” Mr. G. V. Rickards. 

Institution of Engineers-in-Charge.—Saturday, January 6th. 
Institution, London. 7 p.m. Dance. 


Notes 


A Grid Cable Contract 

The cable-run on the Newport section of Henley’s contract 
for the South-West England and South Wales area of the grid 
was from the Central Board’s grid site along Caverack Road, 
through private property of the Newport Corporation, out 
to a footpath alongside the River Usk, and thence over a 
concrete bridge, under railway lines, and into the electricity 
works. The width of the trench was 8 ft. 6 in. and the depth 
varied from 3 ft. 6in. to 6ft. Henley’s installed eighteen 
0.75 sq. in. 6.6-kV cables on this route. tied in groups of three, 
and three 36-core and two 47-core cables. 
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he constructed and laid the first 10,000-V underground cables, 
at a time when the limit at which a.c. had been transmitted 
was 1,000 to 2,000 V. 

The cables were entirely novel, being concentric, paper insu- 
lated, and screened by a metal shield at earth potential. ‘Ihe 
conductors were copper tubes, joined mechanically every 20 ft., 
the external sheath being an iron pipe. They were construc ted 
and laid in 1890 and two of them remained in use at 10,500 \ 
between conductors until the final closing down of the original 
single-phase 85-cycle Ferranti system on November 24th, 1933, 


A 1} million kVA Parsons alternator (See page 918) 


after having been in use for forty-three years. Had it not 
been for the necessity of bringing the system into line with 
modern practice by changing the frequency to 50 cycles, the 
Ferranti cables would probably have given effective service for 
more years. 


Appointments Vacant 

Visiting teachers in electrical technology, 
utilisation, for the London County Council. 
Manager for the electricity showroom of the 


distribution and 
Horsham 


Chief assistant and station superintendent for Watford Elec- 
tricity Department. 

Chief technical assistant for Poplar electricity undertaking. 

(See our classified advertisements. ) 


Southern Railway New Locomotive Depot 

The ae Railway has built a new locomotive depdt at 
Hither Green capable of dealing with eighteen locomotives, 
comprising an engine shed, 220 ft. by 100 ft., with workshops, 
offices and stores. It is equipped with an electric ‘ally operated 
wheel-drop by Messrs. Ransomes & Rapier, 
Ltd. (see page 914), and a 65 ft. ball-hbear- 
ing turntable by the same firm has been 

installe -d in the sidings alongside. 
The water supply is obtained from a 
borehole sunk to a depth of 350 ft. by 
Messrs. Le Grande, Sutcliff & Gell, Ltd., 
and raised by a Ferry-dando’’ pump of 
10,000 gal. per hour by Messrs. Duke & 
Oc ‘kenden, Ltd., driven bya Laurence Scott 
10-h.p. motor automatically controlled to 
maintain the level in the reservoir. The 
main storage tanks on the roof of the shed 
are fed by two Gwynnes centrifugal pumps 
driven by Laurence Scott motors. The 
water for filling the locomotive boilers is 
softened in a Becco plant having a capa- 
city of 5,000 gal. per hr. Hard water i: 
used for boiler washing and the whole is 
reclaimed and filtered by a plant which 
abstracts the dirt and grease. Softened 
water is also delivered to the supply tank 


Pumping plant at Hither Green: Left, booster equipment. Right, borehole pump in the marshalling yard on a higher leve! 


The picture on page 915 shows the transformer and the 
method of cleating. The cleats were fixed at intervals of 3 ft. 
The trench contains nine cables in groups of three, and the 
arrangement of the remaining nine cables at the other end of 
the grid site was similar. 


Historic Ferranti Cables 

One of the early pioneering feats in electrical engineering 
is recalled by the recent taking out of commission of London’s 
original high-voltage underground transmission cable. When 
the London Electric Supply Corporation, Ltd., was formed to 
take over the business of Sir Coutts Lindsay & Co., which was 
carried on from the Grosvenor Gallery in New Bond Street, 
their chief engineer, the late Dr. S. Z. de Ferranti, built a 
riverside generating station at Deptford, and in order to trans- 
mit the energy some 6.5 miles to the centre of distribution 


one mile distant by means of a booster 
pump. The whole of the pumping arrangements are con- 
trolled by automatic float switches and equipment made by 
Electrical Apparatus Co., Ltd. The automatic control for the 
wheel-drop was supplied ‘by Messrs. Vladsto, Clark & Watson, 
Ltd., and the magnetic brakes by the B.T.H. Co. 

Electricity is obtained from the South Metropolitan Electric 
Light & Power Co. at 400 V, 3-phase, 50 cycles. The whole 
of the work was carried out by direct labour under the super- 
vision of Mr. G. Ellson (chief engineer, Southern Railway), to 
whom we are indebted for these details. 


Makers’ Names Wanted 


PEERLESS vacuum cleaner. 
DeEnny’s patent grip switch. 
H, W. Stratton & Sons (address required). 
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Our Personal Column 


Electrical men are invited to enable us to keep readers of the “Electrical Review” 
posted concerning their movements 


Mr. G. R. Webster, Assoc. I.E.E., who has been for the past 
eight years on the technical production staff of the Telegraph 
Construction & Mainten- 
ance Co., Ltd., London, in 
charge of the foundries and 
melting section is leaving 
at the end of the year to 
take up an appointment 
with Messrs. J. Stone & 
Co., Ltd. 

Mr. J. R. Jones, chief 
assistant to the Watford 
Corporation Electricity 
Department, has been ap- 
pointed deputy electrical 
engineer to the Hammer- 
smith Borough Council. 
Mr. Jones served with the 
North - Eastern Electric 
Supply Co., Ltd., from 
1908 to 1926, occupying 
various positions in the 
generating and distribu- 
tion departments. In 1926 
he was appointed station 

({Ercel Studios superintendent to the New- 

Mr. G. R. Webster port (Mon.) Corporation, 

with whom he remained 

until 1930; during his stay at Newport considerable extensions 

were carried out. He went to Watford in April, 1930, as chief 

assistant to Mr. A. W. Barham, the chief engineer and general 

manager. Mr. Jones is an associate member of the Institution 
of Electrical Engineers. 

Alderman C. A. Critchley, the Mayor of Blackburn, 
has been appointed to the employers’ side of the District 
Joint Board of Employers and Members of Staff (Electricity 
Supply Industry), North-Western (No. 3) Area. 


Mr. J. Taylor, C.B.E., director and vice-chairman of Messrs. 
Mather & Platt, Ltd., and Mrs. Taylor celebrated their golden 
wedding on Christmas Day at their home in Grasmere. Mr. 
Taylor was one of the founders of Messrs. Dowson & Taylor, 
of Bolton, and was responsible for many of the early sprinkler 
installations for protection against fire which were installed 
in Lancashire cotton mills. When the company became asso- 
ciated with Messrs. Mather & Platt, Mr. Taylor became 
responsible for the entire engineering side of the business, 
including the production of pumps, electrical and_ textile 
machinery. He is still taking an active interest in the welfare 
of the company. 

Mr. H. J. Sheppard, whose intention to retire from the 
managing directorship of Messrs. Johnson & Phillips, Ltd.., 
at the end of the year, was announced in our issue of July 7th, 
has, at the special request 
of the board, reconsidered 
his decision, and will con- 
tinue to be managing 
director of the company. 
which position he has held 
since 1930. 

Mr. C. Stewart, B.Sc., 
M.I.E.E., who has been 
appointed _ deputy 
managing director, joined 
the staff of Messrs. John- 
son & Phillips, Ltd., thirty 
years ago, and was given 
a seat on the board in 
1922. He was educated at 
Liverpool College and 
Liverpool Univer- 
sity, studying under Sir 
Oliver Lodge, Dr. Alfred 
Hay and Dr. Hele Shaw. 
On leaving the University. 
he joined the B.I.W. Com- 

pany, and later was 

(Lafayette appointed distribution en- 

Mr. C. Stewart gineer to the Midland 

Electrical Corporation for 

Power Distribution, Ltd. After six years he joined the staff 

of Johnson & Phillips, Ltd. During his thirty years with 

Messrs. Johnson & Phillips he has been responsible for the 

outside contract work, including the installation of many 
hundreds of miles of cables and overhead lines. 


Mr. O. Schorah, recently with Electric Lamp Factors, Ltd., 
has been appointed manager of a new branch opened at War- 
rington by Messrs. Lionel Robinson & Co., Ltd. Communica- 
tions should be addressed to ‘‘ Ella House,” 7, Springfield 
Street, Warrington. 


Mr. I. V. Robinson, of the British Electrical and Allied 
Manufacturers’ Association, was recently entertained in Mel- 
bourne by the Council of the Australian Association of British 


Manufacturers. Mr. Robinson is in Australia to place the 
case for the electrical industries before the Tariff Board, which 
is holding a series of inquiries into duties on electrical 
machinery and appliances. 
Mr. J. D. Dallas, whose 
retirement as chief mains 
engineer to the County of 
London Electric Supply 
Co., Ltd., was announced 
in our last issue, was pre- 
sented with a_ silver 
casket, a roll of vellum 
signed by 1,800 of the 
staffs of the company’s 
various areas, and a 
cheque at a smoking con- 
cert held at Cannon Street 
Hotel on December 20th. 
This followed a dinner 
given in his honour by the 
higher officials of the 
company on December 


Wood, _engineer-in-chief, 
who presided, made the 
presentation, and said that - 
tion to divide the cheque 
between certain of his Mr. J. D. Dallas 
favourite charities. He 

recalled that Mr. Dallas had connected the first consumer of 
the County Company. The company is retaining the ser- 
vices of Mr. Dallas in a consultative capacity. 

Mr. A. E. L. Slazenger, owing to advancing years, has 
resigned from the chairmanship of Messrs. Allen West & Co., 
Ltd., according to the Financial Times. Mr. D. W. R. 
Green will succeed him as chairman, and Mr. Allen West, who 
has retired from the managing directorship, has become vice- 
chairman. Messrs. V. Breeze and P. C. Jones have retired 
from the board, and are succeeded by Messrs. D. W. R. Green 
and M. W. H. Lancaster. Mr. H. Tonkinson has been 
appointed general manager. 

Mr. W. B. Hird, of 
Messrs. Mavor & Coulson, 
Ltd., Glasgow, is retiring 
at the end of this year. 
He was educated at Brad- 
ford Grammar School, and 
qualified for entrance to 
Trinity College, Cam- 
bridge, where he gradu- 
ated B.A. He spent a 
vear with Mr. Sydney F. 
Walker, an electrical 
pioneer, and was _ for 
several years on the tech- 
nical staff of Messrs. 
Siemen Bros. In 1896 he 
joined Messrs. Mavor & 
Coulson, and has thus 
completed thirty - seven 
years’ service with that 
company. His _ special 
sphere has been electrical 
design and 

; was associated wit e 

(Eliott @ Frv Mr. H. A. Mavor in 

Mr. W. B. Hird the design of electric 

generators and motors for 

service in workshops, shipyards and mines, and in the applica- 

tion of electricity to the propulsion of ships, which led to 

the building in 1911 of the Hlectric Arc, and, in 1913, the T'yne- 

mount. He took an active interest in the Institution of Elec- 

trical Engineers, and was chairman of the Scottish Centre 

for the year 1919-1920. He was the author of many technical 

papers, and for twenty-two years was lecturer on dynamo 
and motor design at the Glasgow Royal Technical College. 


Obituary 


Mr. W. G. Hughes.—The death occurred recently in London 
of Mr. Walter Gordon Hughes, who was a former manager 
of the Bournemouth & Poole Electric Supply Co., Ltd. 


Capt. F. J. S. Gray.—The death occurred recently of Capt. 
Frederick J. S. Gray, who had been works manager of the 
St. Helens Cable & Rubber Co., Ltd. He was sixty-four years 
of age, and passed away at his residence at Fairfield, Man- 
chester. He was associated with the St. Helens Cable & 
Rubber Co. for some years before its removal to Slough, and 
subsequently became works manager. 


Will.—Mr. A. G. Mumford, founder of Messrs. A. G. Mum- 
ford, Ttd., marine engineers, left £271,065 (net personalty 
£260,059). 
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Financial Section 


New Companies, Returns of Share Capital, Debenture Charges, Reports of Electrical Companies, 
Dividend Changes, Transactions in Stocks and Shares 


Russell Wood (Barnet), Ltd.—Private company. Registered 
December 19th. Capital, £1,000 in £1 shares. Objects: To carry 
on the business of electrical and radio engineers and con- 
tractors, repairers of, dealers in and agents for all kinds of 
electrical, television and radio apparatus and accessories, &c. 
The directors are: A. R. Wood, 22a, Greenhill Parade, Great 
North Road, New Barnet; and A. R. Wood, 69, Watford Way, 
Hendon, N.W.4. Registered office: 22, Greenhill Parade, Great 
North Road, New Barnet. 

British Tungsram Radio Works, Ltd.—Private company. Re- 
gistered December 18th. Capital, £10,000 in £1 shares. Objects: 
To acquire the business of manufacturers and sellers in the 
United Kingdom of ‘‘ Tungsram ” thermionic valves and all 
trade marks used in connection therewith, including No. 491218, 
Class 8. The subscribers are: H. Reynolds and E. T. Gorst, 
both of 7, Arundel Street, Strand, W.C.2. Solicitors: Reynolds, 
Sons & Gorst, 7, Arundel Street, W.C.2. 

Associated British Cables, Ltd.—Private company. Registered 
December 14th. Capital, £100 in £1 shares. Objects: To carry 
on the business of manufacturers of and dealers in electric 
wire and cables, silk and cotton covered wires, enamelled wire, 
resistance wires, &c. The directors are: R. Chalmers, 51, North 
John Street, Liverpool; T. P. McMurray, 11, Nelson Street, 
Liverpool; and J. Geldsetzer, 20, St. Barnabus Place, Warring- 
ton. Registered office: 51, North John Street, Liverpool. 


Clifford & Snell (Eng.), Ltd.—Private company. Registered 
December 16th. Capital, £1,250 in 1,000 ordinary shares of £1 
each and 1,000 deferred shares of 5s. each. Objects: To adopt 
an agreement with Frank S. Clifford, and to carry on the busi- 
ness of electrical and general engineers, manufacturers of and 
dealers in telephones, wireless apparatus, &c. The first direc- 
tors are: F. G. Marshall (address not stated); E. R. Pasmore, 
3, Marlborough Gardens, Greenford, Mdx.; and F. 8. Clifford, 
Rhydlanfair, Merstham, Surrey. 


Truwind Products, Ltd.—Private company. Registered 
December 20th. Capital: £500 in £1 shares. Objects: To carry 
on the business of manufacturers of and dealers in wireless 
apparatus and equipment, electrical and mechanical engineers, 
inventors and designers, &c. The subscribers are: J. L. Golds- 
man, 121, Wymering Mansions, Maida Vale, W.9, and D. E. P. 
Chaplin, 4, St. George’s Square, Regents Park. N.W.1. Solici- 
tors: Phillips, Bennett & Co., 32, Walbrook, E.C.4. 


West Cumberland Relay Services, Ltd.—Private company. 
Registered December 20th. Capital: £5,000 in £1 shares. Ob- 
jects: To carry on the business of wireless and _ television 
transmitting and relaying, manufacturers of and dealers in 
wireless and television receiving and transmitting apparatus, 
&e, The first directors are: R. Leslie, ‘‘ Aysgarth,’’ Whitehaven 
Road, Workington, and H. Rawlinson, 90, Gainsborough Avenue, 
Burnley. Secretary : Hartley Rawlinson. Registered office: 49, 
New Lowther Street, Whitehaven. 


Garforth Radio Services, Ltd.—Private company. Registered 
December 20th. Capital: £700 in £1 shares. Objects: To 
acquire the business of dealers in and repairers of wireless and 
electrical instruments, gramophones, &c., now carried on by 
Garforth Radio Services, at Main Street, Garforth, and at High 
Street, Kippax. The directors are: G. A. Barker, 18, Hollin 


Crescent, Headingley, Leeds, J. Haswell, Manchester House, 
Main Street, Garforth, and E. Simpson, Poplar Terrace, Gar- 
forth. Registered office: Main Street, Garforth. 


“K” Television Demonstrations, Ltd.—Private compaiy. 
Registered November 16th. Capital: £100 in £1 shares. Ob. 
jects: To carry on the business of manufacturers and repairers 
of and dealers in wireless and television sets, apparatus and 
spare parts and accessories, theatre proprietors and managers, 
&c. The directors are: A. E. Kay (chairman), The Albert Hotel, 
Sportland Road, Rochdale, and A. Kershaw, 15, Cross Street, 
Manchester. Secretary: A. Kershaw. Registered office: 15, 
Cross Street, Manchester. 


Metro Relay Holdings, Ltd.—Private company. Registered 
December 8th. Capital, £100 in 6d. shares. Objects: To con- 
struct, work and maintain stations for the reception and/or 
distribution of wireless broadcast programmes, &c. The 
directors are: G. F. R. Baguley, 32, Bullingham Mansions, 
W.8; and R. N. Gooch, 8, Elms Avenue, Muswell Hill, N.10. 
Registered office: 4b, Fredericks Place, Old Jewry, E.C.2. 


Electro-Metallurgical Research Co., Ltd.—Private company. 
Registered December 13th. Capital: £100 in 5s. shares. Ob- 
jects: To carry on the business of electro-metallurgists, electro- 
chemical engineers, electro-depositors and platers, iron, steel 
and non-ferrous metal and wood workers, &c. The subscribers 
are: L. D. Woods, ‘‘ Arden,” Mildred Avenue, Boreham Wood, 
Herts, and E. A. Haslam, 27, Greenbank Avenue, Sudbury, 
Wembley, Middlesex. Secretary: Leonard D. Woods. Regis- 
tered office: 150, Southampton Row, W.C.1. 


Double Filaments, Litd.—Private company. Registered 
December 18th. Capital, £250 in £1 shares. Objects: To carry 
on the business of manufacturers and repairers of and dealers 
in electric lamps, electrical and wireless apparatus, &c. The 
subscribers are: J. Ismay, 10, Warwick Gardens, Ilford, Essex; 
and L. N. Epstein, 4, Cleve Road, N.W.6. John Ismay signs 
documents as director. 


e 

Returns of Electrical Companies 

Buchanan & Curwen, Ltd.—Statutory mortgage for £750 dated 
April 24th, 1931, charged on 20, North Street, Leatherhead (be- 
ing property acquired by the company on July 20th, 1933). 
Registered December 13th. 1933, pursuant to Section 81 of the 
Companies Act, 1929. Mortgagee: W. E. Tucker, 43, Wood- 
bourne Avenue, Streatham, S.W. 


Willdays (Derby), Ltd.—Debenture dated December 6th, 1933, 
to secure £1,500, charged on the company’s undertaking and 
property, present and future, including unealled capital. 
Holder: Mrs. A. Willday, 4, Dig Street, Ashbourne. 


Lionel Robinson & Co., Ltd.—The nominal capital has been 
increased by the addition of £3,000 beyond the registered capital 
of £6,000. The additional capital is divided into 3,000 8 per 
cent. cumulative preference shares of £1 each. 


Pemberton & Sturgess, Ltd.—Mortgages dated November 
29th, 1933, to secure £1,500, charged on 14, Gloucester Road 
and 15, Albert Mews, Victoria Grove, Kensington. Holder: 
A. T. Sturgess, 45, Grove Road, Sutton. 


A Novel Electric Train 


N ingenious transport system has been invented in Russia 
by Mr. S. Jarmolchuk. Each carriage of a train con- 
sisting of motor coaches only is supported on two big steel 
balls placed inside the body of the car at each end. Inside 
each of these balls an electric motor is rigidly suspended from 


Fler Fe 


This is not the Loch Ness monster but the novel Russian train 
described in these notes 


a stationary axle. The motor rotates a roller, which is in 
contact with rails fixed round the inside of the ball. When 
the motor is working, the roller being fixed in space pushes 
the rails and so imparts motion to the ball. Stability is 


obtained by suspending the motor below the geometrical 
centre of the ball, and by placing the centre of gravity of 
the carriage near the track. On curves the train inclines 
slightly, but automatically returns to its original position 
Theoretical investigations have shown that this train is 
capable of automatically taking curves without reducing the 
speed, owing to the latitude with which the carriage chooses 
a position on the trough, which takes the place of rails, which 
is the best for a given speed. 

The travel of the ball train along the trough is comparable 
to that of a motor cycle on the road, but whereas the latter 
has to be guided and balanced by the driver the ball train 
is guided and balanced automatically. By comparison with an 
ordinary train, the dead weight per ton of live weight is con- 
siderably reduced, and the body of the car can be given the 
best streamline shape. ‘The absence of shocks against rails 
enables rubber-covered balls to be used at the high speeds for 
which this train is intended. 

The inventor claims that the ball train will be capable of 
travelling at speeds of from 150 to 180 m.p.h. At such speeds 
the pantograph system of current collection is not suitable and 
has been replaced by a shuttle type contact moving inside an 
amply lubricated tube. ‘The control equipment is similar to 
that of an ordinary electric train. The permanent-way wood 
or concrete trough is laid direct on the ground without ballast. 
The gradient which this train will take freely is 25 to 35/1,000, 
which allows of a considerable reduction in excavation work. 

A model ball train composed of five motor carriages, each 
294 in. dia. and 22 ft. long, has been built. It develops a speed 
of from 32 to 43 m.p.h. on the experimental trough two miles 
long. The Government has sanctioned the construction of a 
full-size train, to be run on a line between Moscow and 
Noginsk, which is expected to be ready for commercial service 
in October, 1934. 
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H. G. Richardson, Ltd.—S. G. Best, Avon Chambers, Castle 
Street, Salisbury, was appointed receiver and manager on 
December 6th, 1933, under powers contained in debentures 
dated August 15th, 1933. 


Electra, Ltd.—Issue on December 12th, 1933, of £100 deben- 
tures, part of a series already registered. 


London Auto-Electric, Ltd.—Particulars filed of £500 deben- 
tures authorised December 7th, 1933, charged on the company’s 
undertaking and property, present and future, including un- 
called capital, the whole amount being now issued. 


Castle Fuse & Engineering Co., Ltd.—Capital, £15,000 in £1 
shares. Return dated July llth, 1933. All shares taken up. 
£12.998 paid. £2,000 considered as paid. £2 calls unpaid. 
Mortgages and charges, £3,301 6s. 8d. 


Budleigh Salterton Electric Light & Power Co., Ltd.—Capital, 
£15,000 in £1 shares. Return dated June 9th, 1933. All shares 
taken up, £2,500 paid. £2,500 considered as paid. Mortgages 
and charges, nil. 


Adamant Supplies, Ltd.—Capital, £5,000 in £1 shares. Return 
dated July 29th, 1933. 2,603 shares taken up. £502 paid. £2,101 
considered as paid. Mortgages and charges, nil. 


Philips Lamps, Ltd.—Capital, £100,000 in £1 shares. Return 
dated September 29th, 1933. All shares taken up. £100,000 
paid. Mortgages and charges, nil. 


City Notes 


The India Rubber, Gutta Percha, & Telegraph Works Co., 
Ltd., reports a trading profit, excluding Persan, of £26,501, as 
compared with £13,901 in the preceding year, from which is 
deducted the Persan trading loss of £11,318, leaving £15,183. 
After providing for depreciation and debenture service there 
is a debit balance of £48,211. From this is deducted £1,985 
from reserve, not now required, leaving a loss of £46,226, which 
with the debit balance of £212,649 brought in, makes a total 
loss to be written off under the capital reorganisation scheme 
of £258,875. The writing-down of the share capital under the 
capital reorganisation scheme was confirmed by Order of the 
Court dated October 23rd, which was registered on November 
2nd and will be given effect to in the company’s accounts on 
the latter date. Consequently, it does not affect the present 
accounts. Since the close of the financial year the British 
Goodrich Rubber Co., Ltd., has arranged for the subscription 
at par for 100,000 new ordinary shares of £1 each; these have 
been issued and paid up in full. All the conditions of the 
scheme have therefore been carried out and the company is 
now controlled by the British Goodrich Rubber Co. Although 
the management’s estimate that Persan would be carried on 
without loss has not been realised, notwithstanding further 
reductions in expenses, the directors have deferred a final 
decision as to the course to be adopted regarding this factory 
until the situation has been studied by representatives of the 
British Goodrich Rubber Co. 


Allen West & Co., Ltd., report a trading loss of £6,033 for 
the year ended July 3lst as compared with £21,906 in the pre- 
ceding year. After adding £17,000 to depreciation reserve, pro- 
viding a reserve of £2,500 to cover the loss made by a sub- 
sidiary, and adding £10,000 to reserve against value of invest- 
ments in subsidiary companies, the debit for the year is in- 
creased to £35,158. From this is deducted a credit of £2,727 
brought in, leaving a debit of £32,430 to be carried forward. 
The report states that further economies and reorganisation 
have been instituted, which it is believed will be instrumental 
in placing the company on a profit-earning basis. To enable 
working capital to be provided, a resolution will be submitted 
at the annual meeting to-day (Friday) authorising the directors 
ae the limit of the company’s borrowing powers to 
£300, 


The British Vacuum Cleaner & Engineering Co., Ltd.—Pre- 
siding at the annual meeting on December 2lst, Mr. H. Cecil 
Booth (chairman), in the course of his speech, said that their 
turnover and net profit was considerably in excess of last year. 
which was then a record one in the company’s history. By 
far their largest source of revenue was derived from the sales 
of their domestic range of ‘“‘ Goblin” electric vacuum cleaners. 
It was difficult for those who were not in close touch with the 
business to realise how intensively competitive the vacuum 
cleaner industry still was, but, notwithstanding this, the sales 
for the past year were approximately twice the figure of only 
two years ago. They were employing a staff of about 1.000 
people, and had set aside a sum this year, before arriving 
at the profits, towards the establishment of a staff pension 
fund, to which it was their intention to add from year to year 
as circumstances permitted. This had been provided for in 
addition to the staff bonus distribution, which was their 
custom when profits allowed. They enjoyed the greatest 
measure of co-operation from the electrical retail trade and 
distributing stores throughout the country, and their good- 
will over a long term of years had grown still further during 
the last year. This had been supported by extensive publicity 
propaganda by means of exhibition displays throughout the 
country and Press advertising, to which they attached the 
greatest importance. 


Radiovisor Parent, Ltd.—Presiding at the annual meeting 
held on December 20th, Lt.-Col. A. C. Murray (chairman) said 
that despite the hindrances caused to the business by the 
severe economic depression and by having had to sustain nearly 
three years’ litigation, progress in the light-sensitive field con- 
tinued to be made, and Radiovisor apparatus was being in- 
creasingly used. Their lighting unit for street lamps continued 
to be favoured by public lighting engineers, while their smoke 
indicator, for registering by light-sensitive methods degrees of 
smoke density, had been installed in some of the principal 
power houses. Their counting unit was giving satisfaction in 
the bakery and biscuit trade, and had been adopted by Messrs. 
Baker, Perkins, Ltd., who specialised in baking machinery, 
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as the standard method of counting for their conveyors. The 
ray-timing apparatus was employed for horse, greyhound and 
motor racing, and the “invisible ray’ burglar alarm, which 
had been used for the protection of articles of value at various 
important loan exhibitions, had been installed in Government 
offices, museums, and in private and business premises. 


Companies Struck off the Register.—The names of the follow- 
ing companies have been struck off the Register and they are 
thereby dissolved :—Auto Radio, Ltd.; Bold Electric Clock Co., 
Ltd.; Centrolian Radio, Ltd.; Corolectric, Ltd.; Dronfield and 
District Electric Service, Ltd.; Fenchurch Radio, Ltd.; Hardy- 
son Radio, Ltd.; Matchless Radio Manufacturing Co., Ltd.; 
Rolyat Electrical Co., Ltd.; Stewards Electrical Co., Ltd.; 
Triumph Radio Co., Ltd. 


Telephone Rentals, Ltd., has declared an interim dividend 
of 34 per cent. (against 24 per cent.). The directors state that 
the increase must not be considered as indicative of an inten- 
tion to increase the rate for the year, but simply as a measure 
of equalisation. 


Marconi’s Wireless Telegraph Co., Ltd., has announced a divi- 
dend at the rate of 7 per cent. per annum on the 7 per cent. 
cumulative participating preference shares for the year ending 
December 3ist. 


The Montreal Light, Heat & Power Consolidated has an- 
nounced a dividend of $0.38 per share on the common shares 
for the quarter ending December 3lst (same). 


The Canadian General Electric Co. has declared a quarterly 
dividend on its common stock of 75 cents per share (against 
$1 a year ago). 

Electric & Musical Industries, Ltd., is to pay its 6 per cent. 
preference dividend arears to the end of June last, together 
with the current half-year’s dividend. 


The Young Accumulator Co. (1929), Ltd., reports a loss for 
the year ended August 3lst last of £5,630, as against £5,748 in 
the preceding year. According to the Financial Times the 
directors state that the company is now on a satisfactory net 
profit-earning basis. It is proposed to alter the date for closing 
of the accounts to March 3lst and the next balance-sheet will 
therefore cover a period of seven months. 


The Altrincham Electric Supply, Ltd., has declared a dividend 
of 3s. 93/5d. per share on the participating ordinary shares 
and ls. 33/7d. per share on the 1s. deferred shares. 

The International Telephone & Telegraph Corporation.—No 
—a action was taken at the meeting held on December 
14th. 


The United River Plate Telephone Co. reports a gross revenue 
for 1932 of £2,896,259, an increase of £212,593, as compared with 
the preceding year, and a profit of £480,919 (against £737,387). 
After deducting extraordinary expenses and preference divi- 
dend, it is proposed to pay an ordinary dividend of 5 per cent. 
(against 8 per cent.), and to carry forward a balance of £405,197. 

Aron Electricity Meter, Ltd.—Although this company’s in- 
terim dividend was correctly given as 4 per cent. in our “ City 
Notes ’”’ last week, we regret that an incorrect reference to it 
appeared in our “‘ Stocks and Shares ”’ letter. 


Stocks and Shares 
TursDAY EVENING. 


HE year which ends with next Sunday has provided more 
than the ordinary number of surprises to investment and 

to speculation. So far as business is concerned, the past 
twelvemonth made a welcome change from some of the recent 
years that preceded it. There has been noticeable activity in 
a number of industrial sections. The trend of capital away 
from gilt-edged securities and towards shares carrying variable- 
if any—dividends, has been very apparent. Nevertheless, and 
in spite of holders selling their purely investment stocks, prices 
of the latter continued upon a high level. The long-expected 
trade recovery has started. The ordinary shares of industrial 
companies have responded to this improvement, but abundance 
of money for investment is still so marked that the fixed- 
interest stocks are absorbed with insatiable appetite. 


Public Boards 

The year has brought to fruition the scheme, projected over 
a lengthy period, for the amalgamation of the electric railway 
and various other transport undertakings into a single body. 
The London Passenger Transport Board has emerged from the 
arena of party and financial politics, into the serene atmosphere 
of an assured authority. Five new securities are now officially 
quoted in the Stock Exchange Official Lists, superseding more 
than forty others in the various companies taken into the 
Board. The only member of the stocks that holds any specu- 
lative interest is that termed ‘‘ C.’’ Closely connected with the 
group is the Associated Equipment Company, whose shares 
have come to market, for the first time, this year, and in 
which speculative activity developed sporadically. _ Central 
Electricity Board stocks remain in favour with investors, 
although the issues are not yet included in the list of those 
eligible for trustee investment. The Board would give no 
occasion for surprise if it made a new offer of stock early in 
the New Year. 


Electricity Supply Shares 

‘The events of the year have emphasised the claims of shares 
in the London electricity supply companies to take rank with 
the soundest investments offered in the industrial markets. 
The standard rate of dividend is accepted as being 7 per cent., 
with a possible advance for 1934. Prices are better than those 
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of twelve months back, but the more interesting comparison ° ° Cc « 
— oe of December, 1931, and this is included in the Share List of Electrical mpanies 
ollowing table :— 


Shares. 
Brompton... 
Charing Cross... eve wee eee Home Evecrriciry Companigs. 
City of London ... 35 Approx. 
County of London 50/ Dividend. 
Kensington / Q Nom, Price, 
Metropolitan 4 1931. 1932. Dec. 22. 


St. James & Pall ‘Mall Bournemouth and Poole ... 15 15 
Charing Cross Ordinary ... 
Provincial Electricity Chelsea 
The ordinary shares in this section have very useful rises City of London 
to their credit as a result of 1933. The provincial companies’ — moe nee 
shares are deemed to hold out a better chance of appreciation pet °s 7% Pret 
than those of the London undertakings. Offers of new Elec. Dis. Yorkshire 
issues at bonus prices are of not infrequent occurrence, and the Elec. Supply Corporation 
prospects of these being continued are good enough to invite Kensington Ordinary... 
investment :— nite aia Lancs Light and Power ... 
‘ London Electric ... 
Clyde Valley Midland Counties .. 
Do. 7% Pref. . 
Newcastle-on- (North Eastern) Northampton... 
Northampton... jes Notting Hill 6% Pref 
North Met. Elec. 6% Pre 
St. James’ and Pall Mall 
Telegraphs and Telephones Scottish Power 
the last two lists prices, ee changes the year = 
wit out exception upwards. On balance, most of the markets 
in the Stoek Exchange will show a similarly pleasant result Pref 
for 1933. The telegraph and telephone group is amongst the - hi 
minority. American utility stocks and shares are down on the 
year: the heavy drop in the value of the dollar is one of the 
most outstanding features of interest. American Telephone & 
Telegraph has shed 46 points, yet the dividend is still being 
1} up, at 123. Disappointment has dogged the hopes of Cables a 
& Wireless proprietors. The progress of the monthly ratio iniehiesioen a 
of receipts is not encouraging, particularly in view of the satis- Do ten B 
factory trade returns. Globe Telegraphs are lower in sym- Do. an C.. 
pathy with the fall in Cables & Wireless, but the current prices West Midlands Joint Elec. 1948-68 
of the various stocks and shares show rises over those of two 
years ago. Representative examples appear below :— 
American Tel. & Tel... 5 f Tel. 


Anglo-American pref. 
Cables & Wireless pref. ... Cables & Wireless 54% Pref. 
Cables & Wireless ‘ A’’ 
Cables & Wireless B”’ 
Globe ordinary ... 
Great Northern ... a 
International Tel. & Tel. 
Marconi Marine ... 


O- 
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Pustic Boarps. 
Central Electricity, 1950-70 ... Stock 5 
Do. 1955-75... 5 


om 


~ 
os! | 


Great Northern Tel. 
ome 

One very tangible effect of the recurrent crises in both hemi- 
industrials. Money has poured into this country from the , 
Continent and the United States. Outsiders appreciate, per- 
haps even more than our own people, the fact that Great Do. do. 5% Deb. 
Britain stands pre-eminent for high credit and solid security British Electric Traction Df. Ord. 
amongst the nations of the world. Consequently the trade De. do. Pe Oe... ... 
recovery in this country carries an appeal which compels atten- Brazil Traction .. sa 
tion from moneyed interests everywhere. Shares in the com- Brit. Columbia Elec. Rly. ‘Fee. ... 
panies concerned with the manufacturing and equipment side Mexico Trams, 5% Bonds 
of the electrical industry are mostly higher on balance. Com- Mexican Light Common ... 
pletion of the grid was thought likely to curtail work done Do. 7% Pref, 
by these undertakings, but dullness in the share-prices, due Do. _ 1st Bonds 


to this impression, proved no more than temporary :— weensunsdivun be on” 


wa 


15 
Nil 


Ordinary Shares. 

British Insulated.. Assoc. Elec. Ord. ... 

OC. 11cOx 
Cabtes British Aluminium Ord. ... 
Henleys British Insulated Ord. 
ohnson & Phillips Brush Ord. os 
jiemens ... Callender’s .. 
— Do. % Pref. . 
An Optimistic Note Crompton Pr Ord. 

The financial position in Central and South America con- Do. 8% Pref. ... 
tinues very uncertain. Exchanges have ‘‘ gone to bits,’’ as Edison-Swan 1st Pref. 
the saying is, but determined efforts are being made to bring Do. 5% Deb. 
about a more satisfactory state of affairs. Prices reflect the Electric Construction 
obscurity. The iron, steel and allied branches of trade in this Enfield Cable Ord. 
country are demonstrably on the mend. The rubber market English Electric 
enjoyed, a few months back, a boomlet that faded out for oo 6 Pt 
want of assurance as to the success of projected restriction of set ee 
output. _Meetings are being held this week in the Dutch East ame. Aone : 

Indies to see whether a workable scheme can be evolved. Do. Ord. 

The year closes, financially speaking, on a cheerful and a Henleys 
hopeful note. Optimism for 1934 is founded upon a firmer Do. 43% Pref. : 
foundation than generally forms the base of New Year greet- India-Rubber Preferred ... 
ings and newspaper verbiage. It would be easy, were a reason Johnson & Phillips 
required, to justify the faith in fulfilment that lies behind this Siemens Ord. ...—... 
present expression, to readers of the paper, of good wishes for Telegraph Construction ... 
their increasing prosperity in Nineteen Thirty-Four. * Dividends paid free of Income Tax 
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inies ene 25894. ‘Electrical connecting devices.”’ Callender’s Cable & 
Published Specifications Ltd., and A. E. Wilson. September 17th, 
; ; ae a i boxes for metallic conduits for the pro- 
Compiled expressly fer this journal by a firm of chartered pt Junction ” Es 
patent agents. The numbers in are those under conductors.” F. H. Wheeler. October 6th, 
and abridged and all 28797. ‘‘Electromagnetic selectors.’’ General Electric Co., 
Ltd., and J. E. Collyer. October 15th, 1932. (402578.) 
p.c. “ ies- ” eneral Electric, Inc. ctober 20th, 0 
£8 4. Con 30026. “Electric discharge tubes employing heated elec- 
317 0 8301. “Braun tube, more particularly for television pur- trodes.” Compagnie des Lampes. October 29th, 1931. _ (402586.) 2 
poses.” M. Von Ardenne. March 27th, 1931. (402411.) mechanism.” R, Knoll. 
4 31354. ‘‘ Operation of devices adapted to utilise the electro- 
400 (402420.) produced by the passage of an clectzio eurrent 
8 8 3 9063. ‘Speed control of electrical machines.” L. R. E. through the surfaces of contac etween a semi-con uctor an 
| Gratzimuller and H. Kratz-Boussac. March 25th, i931, (402421.) November 
4 9268. ‘‘ Thermostatic electric switches.’”’ General Electric Co. : ” 
$15 9 Ltd., H. C, Turner, and A, Sherwin, March 3lst, 1932. (402412.) 
418 lings, switches, and fuses incorporating parts made from syn- ” 
+3 A ; ” F ; 36020. Loud speakers. H. L. Kirke, A. B. Howe and 
(402386 J. A. Apeil Sth, 1008. A. E. Barrett. November 27th, 1931. (Divided application on 
$14 5 11791. ‘‘ Method of producing oscillograms, more particularly 32973/31.) (402600.) 
812 5 for television purposes.’”’ A. Kerr. April 25th, 1931. (402397.) 1933 J 
811 1 12017. ‘‘ Control of motor vehicle lamps.” C.J. Evans. April 205. ‘Television and like systems.’’ Marconi’s Wireless 
878 27th, 1932. (Divided application on 6559/32.) (402414.) Telegraph Co., Ltd. January 6th, 1932. (402607.) 
eo" 14746. ‘* Wireless receiving apparatus.’’ General Electric Co.. 865. ‘Electric battery lamps.”” L. N. Reddie (J. Neu and J 
312 9 Ltd., W. H. Peters, and R. Gosden. May 24th, 1932. (402399.) J. Neuburger). January 10th, 1933. (402610.) _ s 
‘errr 14753. ‘* Electric welding torches.” British Thomson-Hous- 2887. ‘‘Dynamo-electric machines.” British Thomson- 
400 ton Co., Ltd., May 27th, 1931. (402440.) Houston Co., Ltd. January 30th, 1932. (402617.) 
412 14887. ‘Electric welding torches.” British Thomson-Hous- 3702. ‘‘ Television and like systems.” Fernseh Akt.-Ges. 
ome ton Co., Ltd. May 27th, 1931. (402442.) February 9th, 1932. (402620.) : ? 
15012. ‘Wireless direction-finding systems.’ Marconi’s 5967. Television systems.’’ Marconi’s Wireless Telegraph 
412 Wireless Telegraph Co., Ltd., H. M. Dowsett, L. E. Q. Walker, Co., Ltd. February 27th, 1932. (402629.) | 
412 and R. Cadzow. May 26th, 1932 (cognate application 27717/32.) 6261. ‘‘ Photographic films for television purposes.’’ Fernseh 
$0 0 (402443.) Akt.-Ges. March 4th, 1932. (402631.) 
15163. Mouth-pieces for telephones, microphones, and the 6994. Magneto-electric ignition machines.” R. Bosch Akt.- 
like.” W. L. Colassi. May 28th, 1932. (402444.) Ges. March 18th, 1932. (402635.) ‘ sea, 
15190. _‘‘ Television image-receiving systems.” Electrical Re- 7002. ‘‘Generator for producing relaxation oscillations of 
sa search Products, Inc. May 29th, 1931. (402401.) controllable frequency.” Radioakt-Ges., D. 8. Loewe and K. i 
oo _15197. ‘‘ Electrical socket contacts.” C. L. Arnold and M.K. Schlesinger. March 9th, 1932. (402636.) via ie 
680 Electric, Ltd. May 27th, 1933. (402474.) 7208. ‘* Thermionic oscillation generators.” Marconi’s Wire- 
ca 2 15215. ‘‘ Frame aerials for wireless receivers.”” R. May. May less Telegraph Co., Ltd. March 14th, 1932. (402637.) ; 
od 28th, 1932. (Cognate application 21358/32.) (402403.) 8817. ‘‘ Dry cell electric batteries.” T. J. Brown. March di 
4 110 15402, Make-and-break devices for electrical circuits, par- 23rd, 1933. (Cognate application 12669/33.) 402643.) 
318 3 ticularly for controlling automatic burglar alarms.” R. E. 8956. ‘‘ Electrical shaving machines for dry-shaving.” W. 
425 Ollerenshaw. May 3lst, 1932. (402446.) Brunner. March 24th, 1933. (402644.) ; : a 
= 15492, ‘‘Permanent-magnet dynamos.” F. J. Miller and 10574. ‘Discharge tubes for controlling electrical oscilla- - 
Fs W. R. Smith. June 1st, 1932. (402427.) tions.” Radioréhrenfabrik Ges. April 13th, 1932. (402656.) ; 
15637. ‘* Constant-frequency electric oscillation generators.” 11142. ‘‘ Electric clocks.” Telephone Manufacturing (Co., 
Standard Telephones & Cables, Ltd. October 10th, 1931. Ltd., and M. Simons. April 13th, 1933. (402660.) ‘ ; 
B44 (402451.) 11700. “Incandescent electric lamps.” M. C. Perrin and | 
5 6b 8 15638. ‘“‘ Automatic or semi-automatic or like telephone ex- J. E. Vinzant. May 12th, 1932. (Cognate application 11701/33.) r, 
change systems and apparatus.” Standard Telephones & Cables, (402664.) 
3 14 10 Lid., E. P. G. Wright, G. C. Hartley, and E. C. Fielding. June 12085. ‘‘ Luminous electric discharge tubes. General Elec- val 
oe 2nd, 1932. (402452.) tric Co., Ltd. April 25th, 1932. (402665.) ; 
jr 15639. ‘‘Start-stop telegraph systems and apparatus there- 15027. ‘Polarised relays.” Tyer & Co., Ltd., and J. W. 
ae for.” Creed & Co., Ltd., and R. G. Griffith. June 2nd, 1932. Punter. May 24th, 1933. (402679.) ’ 
; 4 (402453.) 17226. ‘Electric insulators.’’ Electro-Verre. June 23rd, 
15661. ‘‘Gear-driving train mountings, particularly for elec- 1932. (402689.) xt 
0 trically driven P. O. 8. Smith & Sons 17970. High-tension discharge vessels.” C. H. F. Muller 
5 0 0 (Motor Accessories), Ltd. June 2nd, 1932. (402456.) Akt.-Ges. June 27th, 1932. (Cognate application 17971/33.) ‘ 
4 15693. ‘‘ Cathode-ray tubes.’’ Electric & Musical Industries, (402691.) 
Ltd., and J. D. McGee. June 2nd, 1932. (402460.) 18809. ‘‘ Gasfilled electric incandescent lamps.” Vereinigte ie 
16468. ‘‘ Electric coils.” A. D. Blumlein. June 10th, 1932. Gluhlampen und Electricitits Akt.-Ges. July 2lst, 1932. (Addi- 
(402483.) tion to 359749. (402696.) 
eat 16492. ‘‘ Dynamo-electric machines.” British Thomson-Hous- 19032. ‘‘ Electric incandescent ignition plugs. R. Bosch 
-_ ton Co., Ltd., and F. H. Clough. June 10th, 1932. (402485.) Akt.-Ges. September 24th, 1932. (402698.) zi 
16748. ‘‘ Manufacture of pressed steel junction boxes of all 19198. “Rotary electric switch.” Unroe Soc. Anon. July r 
types used in connection with electrical wiring in conduit.” 7th, 1932. (402699.) 
‘lied E. J. Trawford and M. Oakley. June 14th, 1932. (402489.) 19761. ‘Electric discharge devices.” _ British Thomson- 
17081. Electric switches and spark-discharge apparatus.” Houston Co., Ltd. July 13th, 1932. (402703.) 
\ar International General Electric Co., Inc. June 16th. 1932 21491. “Arrangements for controlling motors in electric = 
(402496.) traction systems with rheostatic braking.” L. Bacqueyrisse. 
<— 17214. ‘‘ Electric motor control systems.” British Thomson- January 30th, 1932, (Divided application on 744/33.) (402708.) : 
Houston Co., Ltd., and B. Adkins. June 17th, 1932. (402498. ) 21492. Arrangements for controlling motors in electric trac- 
10 0 17667. ‘Electric discharge devices.” Ferranti, Ltd., and tion systems.” L. Bacqueyrisse. January 30th, 1932. Divided i 
18 6 A. L. Chileot. June 22nd, 1932. (402503.) application on 744/33.) (402709.) ; ; 4 
_ 18204. ‘‘Electric couplings.”” W. Sever. June 28th, 1932. 23878. ‘* Single-phase synchronous electric motors.”” Westing- 3 
(402507. ) house Electric & Manufacturing Co. October 1931. 
18207. ‘‘ Electrical heaters for use in cooking-stoves, boiling- (Divided application on 29458/32.) (402716.) _ 3 
plates and the like, and for analogous purposes.” N. W. Gil- 24760. ‘‘ Electrical plug sockets and their manufacture.” 
10 4 bert. June 28th, 1932. (402508.) J. B. Tucker. September 7th, 1933. (Addition to 396183.) fi 
2 5 18253. ‘‘ Electrical burglar or like alarms.” H. G. G. Blake- (402718.) - 4 
— more and R. Bennett. June 28th, 1932. (402510.) 25068. ‘‘ Braun tube, more particularly for television pur- 
14 2 18921. ‘‘Manufacture of galvanic cells.”’ L. Anker and C. poses.”” M. Von Ardenne. March 27th, 1931. (Divided appli- Re 
2 “ae — as L. Anker Machinenfabrik). July 2nd, 1931. eation on 402411.) (402418.) & 
{ 
44 21283. ‘Illuminated signs, advertisements, indicators, and 
46 the like.” H. E. Bloor and T. Thorp & Co., Ltd. July 28th, <r 
22634. ‘Flexible cords.” G. F. Mansbridge and Phoenix M i 
Telephone & Electric Works, Ltd. August 12th, 1932. (402545.) rade ar Pp acations 
7 22705. ‘Electrical coupling sockets and switch sockets.” The following are among the recent applications for British —_ 
J. A. Crabtree. August 13th, 1932. (402546.) trade marks. Objections may be entered against any of the 
— . 22911. “Illuminating fittings.” E. A. Hailwood and J. Winn. proposed marks within one month from December 20th :— 
ah August 16th, 1932. (402550.) ; Ps Autotrope. No. 545352. Class 8. Sound-reproducing and 
23299. ‘‘ Metallic casing for electrical wiring.” Forges et recording apparatus, radio-telephone apparatus, radio-gramo- ; 
- P Ateliers de Constructions Electriques de Jeumont. September phones, and parts thereof.—Anson & Hopwood, Ltd., 41, Cheval 4) 
jlectric lampholders. yenera ectric Co., : is 
3 10 and F. G. Quance. aeaeet 26th, 1932. (402558. ) Syltex Series (lettering and design). No. 545405. Class 8. ; 
- Radio-telephone apparatus and parts thereof.—Leah Cosky, 278, 
15 8 24390. Construction of metal boxes suitable for housings High Street. Stratford. E.15 
17 10 for electrical connections, and’ for other purposes.” W. T. 
5 9 Henley’s Telegraph Works Co., Ltd., and H. W. Breeze. Albi. No. 545865. Class 13. Electric lamps (ordinary), ie 
ahd September Ist, 1932. (402562.) Kooperativa Verbundet Forening, Stockholm, Sweden. (British Ts 
6 7 24411. ‘Electric couplings.’’ British Thomson-Houston Co., representatives : Haseltine, Lake & Co., 28, Southampton Build- 
om Ltd., and G. O. Watson. September Ist, 1932. (402563.) ings, Chancery Lane, W.C.2.) : 
a 24707. ‘‘ Powder-tight diaphragms for galvanic cells, especi- Micamb. No. 546211. Class 50. Electrical insulating com- 
ally dry cells.” J. P. Gjerulff and H. P. Nielsen. November positions made principally of mica.—Micalac Co., 103, New < 
4th, 1931. (402564.) Bridge Street, Newcastle-on-Tyne. 
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New Work for Contractors 


Particulars of new works and building schemes for the use of 
electrical installation contractors and traders 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


Ashton-under-Lyne.—Public Elementary School, Broadoak 
pony Smallshaw, for E.C.; P. Howard, 87, Mosley Street, Man- 
chester. 

Banbury.—Iactory for the Northern Aluminium Co., Ltd., 
Middlemore Road, Handsworth, Birmingham (£10,000), with 
electrical work; Bovis, Ltd., builders, Upper Berkeley Street, 
London, W.1. 

Barnes (Surrey).—Block of flats, Mortlake, with electrical 
work; F. P. Kinvell, borough engineer. 

Bexhill-on-Sea.—Nurses’ home, Bexhill Hospital; Governors. 

Bexley.—Houses (416), Tanyard Farm site, for New Ideal 
Homesteads, Ltd. Houses (46), Gipsy Road, for W. Norman. 
Shops, Belle Grove Road, and Welling Way, for Headstone 
Manor Estates, Ltd. Business stores, Blendon Road, for Royal 
Arsenal Co-operative Society, Woolwich. 

Billinge (Lancs).—Houses (105); U.D.C. surveyor. 

Birmingham.—Café and swimming bath, Henly-in-Arden, for 
H. Macintosh; Hurley Robinson, architect, Cadogan Chambers, 
6, Cherry Street. Factory, Allecroft Road, Acock’s Green, for the 
Midland Gear Case Co., Ltd., Spring Road, Hall Green; Wm. 
Jackson (Langley Green), Ltd., builders, Langley Green. Fac- 
tory, High Park Street, Nechells, for L. H. Newton & Co., 
Thimble Mill Lane; H. Parsons, builders, High Street. Senior 
Girls’ School, Ravenshill Road, Yardley (£13,750); Architect's 
department, Education Offices, Council House, Edmund Street. 

Blackpool.—Houses (64), Anchorsholme Lane; R. & 3 
Fletcher. Houses (48), Salmesbury Estate; A. Gilbert. Houses 
(22), Shetland Road; J. & W. Omerod. 

Bourne (Lincs).—Houses (50); U.D.C. surveyor. 
ee ree blocks of flats, Gervis Road; D. A. 

ood. 

Broadstairs.—Houses (34), Vale Estate, for W. C. Ward. 

‘ Burslem.—Houses (558), Stanfield Estate; J. W. Thornley & 
ons. 

Cannock.—Houses (50); U.D.C. surveyor. 

Chadderton.—Houses (193); U.D.C. surveyor. 

Chester-le-Street (DURHAM).—Isolation hospital extensions, for 
the Joint Hospital Board; clerk. 

Chichester.—Houses, Jay’s Croft; city surveyor. 

Darlington.—Houses (20), Salter’s Lane; L. W. Evans, builder. 
Coniscliffe Road. Shops and offices for Sherwood Brothers, 
Grange Road. 

Dartford.—Four shops, Dartford Road; F. F. Marsh. 

Dingwall.—Houses (20); burgh surveyor. 

Dukinfield.—Re-erection of Crescent Mill (£80,000), for 
Bowker & Ball, Ltd.; H. G. Faulkner, secretary. 

Durham.—Medical clinic and child welfare centre, Blaydon, 
for County E.C.; F. Willey, county architect, 34, Old Elvet. 

Edgware.—Local offices, Redhill Institution (£3,250); John 
Laing & Sons, Ltd., Mill Hill, N.W. 

Exeter.—Houses (302), St. Loyes’ Estate (£89,328); Wallis & 
Co., Wootton Bassett. 

Galston.—Houses (100); burgh surveyor. 

Gateshead-on-Tyne.—Premises, High Street. for C. Young. 
Ltd.; S. J. Stephenson, architect, 2, Saville Place, Newcastle- 
on-Tyne. 

Girvan.—Houses (44), Park Road; burgh surveyor. 

Harrow Weald.—School, Locket Road (£25.769); Kirk & Kirk, 
Ltd., Putney, S.W. 

Hemsworth.—Cinema, Upton; G. Cheesewright, architect, 30, 
High Street, Rotherham. 

— ee (65), Gainsborough Estate (£14,637); J. 
oller. 

Irish Free State (Cartow).—Houses (47); Manning Robert- 
son, architect, 3 & 4, College Street, Dublin. (Cavan, Co. 
Cavan).—Houses (42); Nicholas O’Dwyer, consulting engineer, 
Veritas House, Lower Abbey Street. Dublin. (CLoGHRAN, Co. 
DvustiIn).—Dispensary, for the Balrothery Board of Assistance, 
Parnell Square, Dublin; F. P. Russell. engineer, 15, Parnell 
Square, Dublin. (Dust1n).—Blocks of flats, Cook Street; H. G. 
Simms, housing architect, 3, Parliament Street. (DuN 
LAOGHAIRE, Co, DustLin).—Houses (70), Booterstown; P. J. 
Hernon, Town Clerk, Town Hall. (MULLINGAR, Co. WEsT- 
MEATH).—Electrical installation to new hospital: T. F. 
McNamara & Sons, architects. 5, Dawson Street, Dublin. 

Irlam.—Elementary school, Astley Road; W. Ellis, architect. 
Deansgate, Manchester. 

Kenley.—Houses (48), Oaks Road: W. J. Burstow. : 

Lancashire.—Extensions, Bailey Senior Council School, Fleet- 
— County E.C.; 8. Wilkinson, architect, County Offices, 

reston. 

home and créche (£22,000); Town 
erk. 

Liverpool.—Houses (36), Abbeystead Road: Sealey & Lucas, 
builders, Gwydrin Road. Houses (50), Westcliffe Road; Thos. 
Fogg & Sons, architects, 14, Cook Street. Church, East Prescot 
Road, Dovecot Estate, for Rev. George Parsons, 2, Greenfield 
Road, Stone Croft; Rees & Holt, architects, 64, Rodney Street. 
Extensions, West Derby Cinema; A. E. Shennan, architect, 14, 
North John Street. | 

London.—(Acton).—Extensions, Atlas Works, Avenue Road; 
R. O. eet, architect. Works extensions in School 
Road; S. Clifford Tee & Gale, architects. (CatTrorp).—Houses, 
Thornbeach Road; James Watt (Catford), Ltd. (CH1swick).— 
Alterations and additions to motor works, High Road; Hearn 
& Chuter, architects. (Eattne).—Houses (44), Mayfield Gar- 
dens; The Great Western Land Co., Ltd., 27, Studland Road, 
Hanwell. W.7. Flats, ete., Monk’s Drive, for Hanger Hill 
Garden Estates, Ltd.; D. H. Smith, architect, 50, Queen Anne’s 
Gate, S.W.1. Factory, Park Avenue, for Y. L. Gomberg; F. E. 
Simpkins, architect, Park Royal Road, N.W.10. Factory, Wads- 


worth Road; G. H. Goldsmith, architect. Extensions, Autotype 
Works, Brownlow Road; Hall-Jones & Partners. Extensiouis, 
Cleopatra Works, Whitby Avenue; W. B. Binnie, architec:. 
(East Ham).—Houses, Gooseley Lane (£8,000); Modern Con- 
struction Co. Clinic, Church Road (£5,454); Corporation works 
department. (FULHAM).—Rebuilding, 30-4, Vanston Place; A. 
Reginald Ross, architect. (PADDINGTON).—Premises, 9-13, Chep- 
stow Place; J. A. Bowden, (SHOREDITCH).—Tenements, Stone. 
bridge Estate (£12,191); Mattock Bros., Wood Green, N. 

Manchester.—Houses (55), Crescent Ladybarn Lane and 
Edgerton Road, Fallowfield; Sparke & Stephens, Ltd., builders, 
Manchester Road, Whalley Range. Houses (15), Heaton Park 
Road and Mun Road, Victoria Avenue; R. Toft, builder, Clowgh 
Road, Blackley. Houses (256), Lightbowne Road, Moston; 
H. S. Fairhurst & Son, 55, Brown Street. Houses (36), Rowood 
Avenue, Caradoc Avenue, Bunyard Street and Eckford Street, 
Cheetham; J. Danns, builder, 14, Clifton Drive, Crumpsa!l. 
Houses (20), Sidney Street, Blackley; T. Fogarty & Co., builders, 
Tyson Street, Cheetham Hill. Houses (129), Wilmslow Road. 
Withington; Moston Brick & Building Co., Ltd., Kenyon Lane, 
Moston. Two-storey building, Sharston Road, Northenden 
(£4,500), for H. May (Manchester), Ltd., 42, Charles Stree:: 
J. H. Maybury & Sons, architects, 19, Chapel Walks. 

Melksham.—Houses (40), Spa Road Estate; F. G. Hurn, 
U.D.C. surveyor. Works extensions, Avon India Rubber Co., 
Ltd. 

Merthyr Tydfil.—Central library (£9,439); borough surveyor. 

Middlesex.—Technical school and school of art, Twicken 
ham, for County E.C.; director of education, 40, Eccleston 
Square, London, S.W. 

Newcastle-on-Tyne.—Houses (164), Fergusons Lane Estate 
(£46,000); W. D. Allison, builder, Whitburn, South Shields. 

Northern ltreland.—(BeLFrast).—Houses (18), Brandon Par 
ade, for Ivan Neill. Houses (36), Falls Road, for J. R. and 
W. C. McKee. Houses (44), Inverary Drive; J. Mawhinney. 
Houses (24), Oldpark, for W. F. Neill; D. W. Boyd, architect. 
Houses (20), Watt Street, for James Moreland. 

North Riding.—School, Eston, and additions to Guisborough 
Grammar School and Lady Lumley’s Grammar School. for 
County E.C.; county architect. 

Oakham.—Extensions, including children’s ward, Rutland 
Memorial Hospital; Webb & Gray, architects, 200, High Street, 
Dudley. 

Ossett (YorKs).—Houses (74); borough surveyor. 

Paignton.—Houses (15), Shorton Valley Road; D. Peeke. 
Shops, &c., Footlands Road; Primley Estates. 

Portsmouth.—Open air baths, with shelters, promenade, café. 
and engineering services, Hilsea (£36,050); borough engineer. 

Redruth.—Houses (96); U.D.C. surveyor. 

Richmond (SuRREY).—Houses (64); borough surveyor. 

Rowley Regis.—Houses (162), Grace Mary Estate; housing 
architect. 

Rugby.—Houses (48); R.D.C. surveyor. 

Ryde.—Rebuilding Town Hail (electrical work) (£10,908); J. 
Rousell & Son, builders, Ventnor. 

Saffron Walden.—Houses (42); borough surveyor. 

Sanderstead.—Church, Sanderstead Hill; Smee & Houchin. 

Sandgate (KENT).—Houses (22), Castle Hole site; U.D.C. sur 
veyor. 

Shelton (Starrs).—Dispensary, Wellesley Street (£6,000); city 
engineer. 

Shenley.—Mental colony buildings (£76,243); J. Laing & Son. 
Ltd., Mill Hill, N.W. 

Slough.—Four factories, Gresham Road, for Slough Estates. 
Ltd. 

Southend-on-Sea.—Houses (122), Leigh Estate; H. M. Nowell. 
Ltd., builders, Enfield. 

Stewarton.—Houses (184); burgh surveyor. 

Stewartry.—Houses (120) (£41,720); clerk, Kirkcudbright. 

Stockport.—Re-erection of Embassy Cinema, Gorton Road. 
North Reddish; T. C. Teal, manager. 

Stockton-on-Tees.—Houses (360), Blairs allotments, for Lane 
& Fox; G. P. Stainsby, architect, 25, High Street. Houses and 
shops, Richardson Road; R. Bainbridge, builder, Harlsey Road. 
Development of Estate, Greylands Avenue; A. J. Blackett. 
builder, Norton-on-Tees. R.C. school, Ragsworth Estate. 
Norton; Rev. R. M. Thornton. Alterations to the Nurses’ 
Home; A. Scarth, secretary. 

Stoke-on-Trent.—Houses (130), Shelton Estate; city engineer. 
Alterations to cinema, Hartshill; Victoria Pictures (Hartshill). 


td. 

Sunderland.—Houses (50); E. Hitchens, Council surveyor. 
Houses (22), Grange Estate; W. Welford, builder, Whitburn. 
Flats (32), Ashleigh Grove and Gertdude Street, and hotel, New- 
castle Road; W. and T. R. Milburn, architects, 17, Fawcett 
Street. Additions, public library and museum (£33,000); C. A. 
Clayton-Greene, architect, Fawcett Street. 

Swansea.—Shops and offices, Union Street and Orange Street: 
W. G. P. Powell. Additions to General and Eye Hospital: 
Governors. 

Tottington.—Alterations to drapery department, Market 
Street, for Co-operative Society, Ltd., 33, Chapel Street; J. Smith 
& Sons, builders, East Street. 

Troon.—Houses (100); burgh surveyor. 

Tunstall.—Cinema, Bath Street; Birkett & Grant. Factory, 
Brownhills; Richards Tiles, Ltd. 

Uttoxeter.—Houses (42); U.D.C. surveyor. 

Walsall.—Arcade and shops, Park Street (£10,000), with elec- 
trical work; Deacon & Boardman, builders, Algernon Street. 

Wealdstone.—Courthouse (£20.833);: L. & W. Whitehead, Ltd. 

Worthing.—Houses (42), Bramley Road, &c.; H. M. Potter. 
architect. Houses (22). Broomfield Road, &c.: J. E. Lund, 
architect. Houses (23), Dominion Road; S. W. Phillips & Co. 
Houses (41), Findon Road, and shops and flats, Goring Road: 
7 = Fletcher, architect. Six shops and flats, Rowlands Road; 

. Weston. 
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COMPANY MEETING. 


W. T. HENLEY’S TELEGRAPH WORKS 
COMPANY, LTD. 


The fifty-fourth ordinary general meeting of the above com- 

pany was held on Friday, July 7th, 1933, at the Great Eastern 
Hotel, London, E.C. 

Sir Montague Hughman (the chairman) said: On the 
liabilities side of the balance-sheet you will see that we have 
allocated a further sum of £50,000 to the reserve account, 
making this up to £700,006, which is £50,000 more than the 
Ordinary share capital of the company. 

In the following notes I am giving you round figures: On 
the assets side of the balance-sheet freehold land with build- 
ings, machinery, and plant, &c., stand at £977,000, as com- 
pared with £985, 000 for last year. We have spent during the 
year £54,000 in extensions, and have allowed £58,000 for 
depreciation, &c. In addition, we have expended over £25,000 
for the upkeep of plant and machinery, which has been charged 
to revenue, but this last figure is not shown as a separate item 
in the printed accounts. 

Investments in gilt-edged securities stand at £399,000, com- 
pared with last year’s total of £400,000, and we have reserved 
a sum of £1,500 to cover the fall in value as at March 31st, 
1933. Debentures and shares in other companies show an 
increase of £33,000 on last year at £186,000. These invest- 
ments are valued at cost or under, and we are well covered, as 
many of these investments have a market value in excess of the 
purchase price. Stocks total to £409,000, against £468,000 last 
year, and trade debtors are up by £60,000 at £750,000, and 
this is largely due to the increased value of work carried out 
during the year. Treasury bills and cash at bankers at home 
and abroad stand at £510,000, against £555,000 last year. 
Bearing in mind the extent of our business, this sum is not 
too large for our requirements; for instance, any sudden rise 
in the cost of materials, such as copper, lead, rubber, &c., 
would find us able to finance from our own resources any 
necessary large purchases required. 

The money standing on deposit abroad has been taken at 
sterling value, as we thought this a more satisfactory way of 
dealing with the differences in exchange. We still have a 
considerable sum of money in Australia, which, however, is 
earning a higher rate of bank interest than can be obtained in 
this country. As we cannot yet remit this money to England 
at advantageous rates, we must be satisfied with the present 
arrangements. 


Net ProFit FoR THE YEAR. 

We now come to the profit and loss account. The balance 
of the trading account is £300,000, and after debiting the 
directors’ remuneration, auditors’ fees, Debenture interest and 
depreciation, the net profit is £228,000, which, under all the 
circumstances, the directors consider to be satisfactory. 

As was foreshadowed by the chairman at our last annual 
general meeting, the fall in the value of money has had an 
adverse effect on the return from our investments, and this 
has been the main cause of the small reduction in our net 
profits. As an illustration Treasury Bills during the year gave 
an average return of less than 10s. per cent., whereas for the 
previous year the average rate was over 5 per cent. The 5 per 
cent. War Loan is now on a 3} per cent. basis, and, as has 
been reported, we have not taken any dividend from the tyre 
company this year. 


TECHNICAL Po.icy. 

There is one important matter to which I must refer regard- 
ing the present progress and future prospects of the company, 
and that is the question of our technical policy. Ever since 
the early days of our founder, Mr. Henley, the management 
of this company has considered the attainment of a high 
quality in its products to rank in importance with the produc- 
tion of a satisfactory balance-sheet. The full application of 
modern science is vital to the success of an industry so highly 
specialised as our own, not only in its effect on our reputation 
with customers, but in its indirect but very definite effect on 
the financial results. This is particularly the case to-day, when 
competition is so keen and a reputation for quality so im- 
portant. 

It was with a full appreciation of these facts that our far- 
seeing president, Sir George Sutton, initiated a special depart- 
ment immediately after the War to co-ordinate the application 
of science throughout the various departments of the company. 
The research department thus formed has completely justified 
Sir George’s action. It has grown considerably since its incep- 
tion, and to-day is an important factor in the successful opera- 
tions of the company. The well-equipped laboratories at 
Gravesend are always a source of surprise and interest to 
visitors, and during the past few years several of our com- 
petitors have paid us the compliment of following our example 
in setting up similar organisations. 

With a staff of highly skilled scientists working under the 
direction and control of Dr. Dunsheath, our research and tech- 
nical manager, and in close and amicable co-operation with the 
manufacturing and sales side of the organisation, we are 
ensuring that Henley products have embodied in their design 
7 manufacture the most recent scientific knowledge avyail- 
able. 


Mr. W. F. BrsHop’s SpeEcu. 

Mr. W. F. Bishop (general manager), in seconding the re- 
solution, said: Notwithstanding the very low commodity 
prices referred to by the chairman, our turnover in value 
shows an increase on last year. This i is due partly to a small 
increase in the volume handled by our works, and partly to 


a greater volume of work carried out by our contract depart- 
ment—particularly in connection with contracts for the 
Central Electricity Board, for whom we have erected nearly 
350 miles of 33,000-volt and 132,000-volt overhead transmission 
lines, and over 150 miles of underground cable, including 
many miles of 66,000-volt underground cable, both of the 
solid and oil-filled type. In carrying out these contracts many 
constructional difficulties were encountered and successfully 
surmounted during the progress of the work, and the problems 
met with in erecting eight crossings over the Rivers Severn 
and Avon, involving towers up to 300 ft. in height, were 
successfully solved by our engineers. 

Notwithstanding the difficulties surrounding overseas busi- 
ness during the past year, we have secured a fair share, and 
we have maintained our selling organisations in practically 
every country in the world in a state of high efficiency, ready 
to take advantage of any increased business which improved 
world conditions may make possible. Our relations with our 
employés remain extremely good, and no case of hardship 
occurring to any of our workpeople who have given long years 
of service is overlooked should they through disability or old 
age have to give up active work. 


Works In First-cLass ConpDITION. 


Our works and plant have been kept in a first-class condi- 
tion, as you will realise from the very substantial amount 
which the chairman mentioned as having been charged to 
revenue for maintenance. The item of depreciation includes 
a considerable sum written off for plant and machinery which 
we have scrapped and replaced by more up-to-date machines, 
either for the purpose of improving our products, which is 
always our first consideration, or reducing our cost of pro- 
duction; sometimes both ideals are achieved by the same 
means. In this connection, I would specially refer to the 
Henley Straight Through Lead Press, during the year we 
have installed a further press at our Gravesend works, and 
are now erecting one at our Woolwich works—the advantages 
of cable made on this press, which have been referred to at 
previous meetings, are being rapidly recognised by discriminat- 
ing cable users. 

The proposed final dividend of 2s. 6d. per share, less tax, 
making 4s. per share for the year, ‘and a cash bonus of 2a. 
per share, less tax, were approved. 

The retiring directors, Sir George Sutton, Bt., M.I.E.E., 
Mr. W. F. Bishop, and Sir Maurice Simpson, C.S.I., M.I.E.E., 
were re-elected, and the auditors, Messrs. Ball, Baker and Co., 
were reappointed. 


FLEXIBLE METALLIC 
CONDUIT AND SOLDER- 
LESS COUPLINGS 


For PROTECTING CABLES 
LEADING to MOTORS, SWITCH- 
BOARDS, COOKERS, Etc. 


All sizes from }” to 2”. 


DONOVAN & CO., 
/ 46 & 47, Gt. Charles Street, B’HAM, 


THE PRACTICE 
ELECTRICAL WIRING 


By DONALD SMEATON MUNRO, M.LE.E. 


A REVISED, ENLARGED AND 
FULLY ILLUSTRATED EDITION 
of this well-known standard handbook on 
all matters relating to Electrical Wiring. 


Price 4/6. - - ~- Post free 5/-. 


THE ELECTRICAL REVIEW, 
Dorset House, Stamford St., London, S.E.1 


NOTICE 


Advertisements for classified 
columns MUST reach us by 


5.30 PM. ox TUESDAY | 
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EDUCATIONAL NOTICES. 


Advertisements are inserted under this heading at 14s. per inch. 


INTERNATIONAL CORRESPONDENCE 
SCHOOLS. 


School of Electrical Engineering. 


[Hs Institution—the largest in the world devoted to spare- 
time training—has complete Courses of Instruction to 
cover the 


Graduateship Examination, I.E.E., 
and the 


G.P.O. Probationary Assistant Engineer (Limited), 
the Probationary Inspector (Engineer-in-chief Dept.), 
and the Asst. Superintendent of Traffic Examinations. 


Other Courses meet the requirements of ali who desire a 
thoroughly practical and profitable technical education, and 
all who wish_to qualify for positions in the Design Office, 
Test Room or Drawing Office, or as Chief Engineers, Assistant 
Engineers, Shift Engineers, or Switchboard Attendants in 
Electric Power, Light and Traction Stations. Equally suc- 
cessful is our instruction for Telegraph and Telephone 
Engineers, Telegraphists, and Telephonists. 


All instruction is by correspondence from text-books specially 
prepared by many experts for tuition by post. 
Special ‘‘ Electrical Engineering ’’ prospectus (80 pages) post 
free from 
INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD., 
Dept. 55, International Buildings, Kingsway, London, W.C.2. 
3021 


UNIVERSITY COLLEGE OF SWANSEA. 
(A Constituent College of the University of Wales.) 
PrincipaL: C. A. Epwarps, D.Sc., F.R.S. 


Applied Science Departments. 


ENGINEERING. 


Professor: Frederic Bacon, M.A. (Cantab.), A.M.Inst.C.E., 
M.I.Mech.E., M.I.E.E. 


Lecturer in Electrical Engineering: R. G. Isaacs, M.Sc. (Bris- 
tol), B.Sc.(Lond.), A.M.I.E.E. 


Lecturer in Civil Engineering: A. A. Fordham, B.Sc.(Lond.), 
A.M. Inst.C.E., M.1.Struct.E. 


Lecturer: J. Selwyn Caswell, M.Sc.(Wales), A.M.I.Mech.E. 
METALLURGY. 

Professor: C. A. Edwards, D.Sc.(Manchester), F.R.S. 

Assistant Professor: L. Taverner, A.R.S.M., D.I.C., M.I.M.M. 


Lecturers: R. Higgins, Ph.D.(Glasgow); R. Griffiths, M.Sc. 
(Wales). 


Assistant Lecturer: A. E. W. Smith, Ph.D.(Birmingham). 


The College offers a number of exceptional advantages to 
students who aim at entering upon professional careers in 
Engineering or in Metallurgy. It is situated in the heart of 
an industrial area, which includes a large number of works 
of very varied character, and presents an unrivalled variety 
of metallurgical practice. The manufacturers of the district, 
who contribute largely to the support of the College, give 
the staff and students of the Applied Science Departments 
every access to the works, and the managers, engineers, and 
technical officials co-operate with the staff of the College in 
making visits to works of practical educationai value to the 
students. 


Courses of study are provided: (1) for the B.Sc. Degree of 
the University of Wales in (a) Civil Engineering; (b) Mechani- 
cal Engineering; (c) Electrical Engineering; (d) Metallurgy; 
and (2) for Diplomas of the College in (a) Civil Engineering ; 
(b) Mechanical Engineering; (c) Electrical Engineering; (d) 
Metallurgy. 

Persons who are not desirous of studying for degrees or 
diplomas may attend selected College classes, provided they 
satisfy the authorities of the College that they are qualified 
to benefit by such classes. 

Entrance Scholarships will be offered for competition in 
April, 1934. ‘ 

Particulars concerning admission to the College, and of 
the Entrance Scholarships, may be obtained from the under- 
signed. 

EDWIN DREW, 

Singleton Park, Registrar. 
Swansea. 3070 
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WHICH OF THESE IS YOUR PET SUBJECT? 


Alternating Current Eng. 
Power House Design 
Mains Engineering 


Electrical Installations 
Electric Traction 
Telegraphy 


Telephony Measuring Instruments 
Electrical Design Wireless 
Television Automobile Electricity 


General -Electrical Eng. 
Electricity Supply 


Our Home Study Courses covering the above branches of 
Electrical Engineering are thoroughly comprehensive, moder- 
ately priced, and above all else—up-to-date. 


Talking-Picture Technology 
Electrical Technology 


May we send you full particulars of our unique tutorial 
organisation? Whatever your requirements, whether you 
desire a complete course of instruction,. or tuition in some 
specialised subject only, our organisation is so planned that 
it dovetails into your needs exactly. 


If an Examination, leading to an advanced status, is your 
aim, then most definitely we state that nowhere else your 
needs be so well served. Proof? 


In the Grad. I.E.E. Examination held in May, 19382, 18 
candidates sat who had taken our course. Of these, every one 
passed successfully. 


We believe that this record of 18 successes out of 18 official 
candidates has never before been accomplished and sets yet 
another landmark in the progress of Correspondence Training. 


As an indication of the strength of the B.I.E.T. 
tutorial organisation it should be noted that we 
alone guarantee to return full fees to any student 
who does not pass his Examination successfully. 


Further proof of the helpfulness of our organisation, both 
from the tutorial and employment standpoints, will be found 
in abundance in the new edition of our General Prospectus, 
‘** ENGINEERING OPPORTUNITIES.” This is not merely 
a pamphlet, but a 250-page book of unique reference, outlining 
(among many other things) all recognised technical Examina- 
tions (B.Sc., I.E.E., &c.), and details of over 100 courses in all 
branches of Engineering Technology. 

May we send you a copy—FREE and, of course, without 
obligation? We promise you that it is well worth having. 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 


12, Shakespeare House, 29-31, Oxford Street, 
London, W.1. 6276 


YOUR OPPORTUNITY. 


A CORRESPONDENCE TUITION SCHEME instituted with 
the object of assisting those Engineers who desire to im- 
prove their technical qualifications, and particularly those 
who are anxious to satisfy the educational requirements of 
the Institution of Electrical Engineers. 


THE LESSONS cover the syllabus of Part I and several sub- 
jects in Part II of the Graduateship Examination of the 
Institution and also a Preliminary Course for those whose 
fundamentals are weak. 


THE OUTSTANDING FEATURE of the Scheme is that the 
Tutors are Engineers who not only possess the highest 
academic qualifications, but have a wide experience in 
Electrical Engineering and are actually employed in the 
Electricity Supply Industry. 


FOR THE AMBITIOUS.—The Courses have been designed 
to assist those who are ambitious for success in their 
careers as Engineers. They are not ‘‘ cramming ’’ Courses 
but aim at giving the Student a thorough training both in 
foundational principles and practice. 


THE COURSES are open to Members and Non-Members of 
the Association and those who enrol can be guaranteed 
the best possible assistance in their studies. 


For full particulars and Prospectus write to :— 


THE GENERAL SECRETARY, 
ELECTRICAL POWER ENGINEERS’ ASSOCIATION, 
(Correspondence Tuition Scheme), 

102, St. George’s Square, 
London, S.W.1. 
3076 


NOTICE TO ADVERTISERS— 


NEW ADVERTISEMENT COPY 
(together with BLOCKS) must be sent 
8 DAYS prior to the date of publication 
addressed to— 
The Advt. Dept. ELECTRICAL REVIEW, 
Dorset House, Stamford Street, London, S.E.1. 
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STARTING TORQUE 
LOW STARTING CURRENT 
'@HIGH EFFICIENCY AND 
POWER FACTOR 


LIMITED ™ 
(ASTON BIRMINGHAM MOTOR 


Telephone: East 0805, Telegrams : Verity, Birmingham 
Sales Headquarters and Export Department: 


31, KING STREET, COVENT GARDEN, LONDON, W.C.2 


Telephone : Temple Bar 3835. Telegrams: Verity, Rand, London 
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“We must congratulate 
you upon your 
achievement. 


“We find that your 
type NE 3 phase meter 
registers correctly regardless 


of phase sequence and may 
be satisfactorily calibrated 
under single phase con- 
ditions 


METROVICK POLYPHASE 
WATT HOUR N-E METERS 


The above remarks and the following tests 
are extracted from a letter received from 
a well known supply company. 


TESTED WITH ONE ELEMENT ONLY LOADED 


REO ELEMENT LOADED FULL VOLT x AMPS. 
BLUE PRESSURE COIL EXCITED. 


Oo: Uniby, Power Factor. 
Xx = 0°S Power Factor Lagging. 


Percentage Error 
%Load| P.F 
2 
-4 | 
100 | 1.0 RED +1.6 +1.6 Py 
100 |0.5lag} +0.8 +0.6 
25 | 1.0 | +1.4 BLUE ELEMENT LOADED FULL VOLT x AMPS. 
RED PRESSURE COIL EXCITED. 
100 |1.0 | BLUE| +1.4 +1.6 
100 | 0.5 lag ~0.2 Xe dow ¢ Factor Laggin 
25 | 1.0 +11 +4 
hy. The small curves at the right represent tests carried out o 
for comparison with curves published in “’ The Electrical -2 
rve below gives a comparison o ase 
both elements Q 90 160 270 360 
+2 
a \ —— 3Phase Tests Standard Phase Sequence. 
3 Phase Tests Non- Standard Phase Sequence. 
—-— Single Phase Tests. 
ui 
a2 
Power Factor Lagging. 
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MIC 


Telegrams : Splittings, Ald, London. 


KNIFE TRIMMED, SPLITTINGS, 


L. VANDERVELDE, 
35, MINORIES, LONDON, E.C.3. 


Telephone : Royal 1261. 


AE. 
HARRI 


» 


FOR ELECTRICAL TRADES 


A 
BIRMINGHAM 


The hot metal Pressingsfillustrated are 
only a few of the many] designs which 
are constantly being produced by 
McKechnie’s Hot Metal Pressing and 


a Stamping Plant. Many more designs, 
including Customers’ own specifications, 
\ Pp S are regularly being produced. Enquiries 
receive the attention of Experts whose 
advice regarding Pressings or Stampings 
etl is given entirely free. Furthermore, 


the exceptional experience of the 

McKechnie organisation guarantees 

work to be worthy of the distinction, 
Made by McKechnie."’ 


London—17, 
Manchester—511-13, Corn Exchange 


BROTHERS LIMITED 


Brass Rods, Stampings and Non-Ferrous Ingot Metal Manufacturers, 


Metal Works: 
ROTTON PARK STREET, BIRMINGHAM, 16. 


Telephone: bastion 0380 (6 


Smelting Works— 


| DIZED 
F L EX pATENT No. vavance in the > TUs 
A Revolt of Flexi 
— 
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ti 
Telegrams: McKechnie, Birmingham.” 
Buildings Park Row. 
Widnes, Lancs. = 


THE ELECTRICAL REVIEW SUPPLEMENT December 29, 1933 


Attractive literature is now ready. 
An ample supply, overprinted 
with your name and address, 
will be sent on request. 


CRYSELCO LAMPS 


HOME BRANCHES: 


BIRMINGHAM~— Albion Buildings, 4, Vesey GLASGOW — 172, Bath Street. ‘Grams : LONDON SALES OFFICE & STORES— 
Street. ‘Grams: “Cryselco, Birmingham. “Cryselco, Glasgow.” ‘Phone: Douglas 577. 23, Bartlett's Buildings, Holborn Circus, 


‘Ph 1523. E.C.4. : “Cryselco Lamps, London.” 

BRIGHTON — 59, Shi s 'Grams : LEEDS ~ 43. York Place. ‘Grams: “Cryselco, ‘Phone: Central 2942 & 3013, And at 

“Cryselco, Brighton.” “Phones Heighten $412 Leeds.” "Phone : Leeds 27866. Thanet House, 231 

‘Grams : Crysel-o, Estrand, London. ne: 
BRISTOL — Paramount Chambers, | Mitchell LEICESTER — 6, Newarke Street, ‘Grams: Ceacedt 3016-7.8 


Lane, (Victoria Street, | “Grams Cryselco,Leicester."* ‘Phone : Leicester 21832 MANCHESTER~11, Albert SquareTrade 

One LIVERPOOL —22, Sir Thomas St. ’Grams : Counter: 52, Brazennose Street. ‘Grams: 

CARDIFF — 27, Edwards Terrace. ‘Grams : “Cryselco, Liverpool. ” ‘Phone : Bank “Cryselco, Manchester,” ‘Phone : Blackfriars. 
“Cryseko, Cardiff.” ‘Phone: Cardiff 1169. 5310-11. 4871-2 


CRYSELCO, LTD, KEMPSTON WORKS, BEDFORD. 


Lamp Manufacturers since 1895. 


Lane, Victoria Street, ‘Cryselco, 


Telephones: Bedford 3277 & 3278. 
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the Pioneer and 
still the Leader 


high and consistent 
standard of quality 
is ensured in the pro- 
duction of Connolly’s 
Enamelled Wire by 
the fact that all the 
machinery used is 
specially manufactured 
by ourselves to our own 
specification. 
Connolly’s Enamelled Wire 
conforms sstrictly to B.S.S. 
\| No. 156 . . .1932. 
1500 W FIRE It is free from pinholes’and is 
FINISHED IN : z absolutely uniform through- 
OR BUFF ENAMEL. ‘ “A out its entire length. 
PRICE 18/6 —— Connolly’s Enamelled Wire is 
flexible and tough. 6 It was 


the pioneer and is still the basis 
of comparison. 


H 7324 2KW FIRE 
UNBREAKABLE 
Fines in Specify 
GREEN & BROWN 

Connolly’s 


PRICE 


Wire! 


H7329 2KW 
REFLECTOR FIRE 
CHROMIUM 

PLATED 


PRICE €2°12°6 


7327 IKW FIRE 
PRICE 17/6 


WILL BOIL A 
KETTLE 
WHEN LAID 
FLAT 
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Branches at-Beltast Birmingham Bristol Cardiff Dublin Glasgow Leeds 
Lverpooi Manchester Newcastle onTyne Nottingham. Sheffi thampton 


LONDON OFFICE: 
OSWALDESTRE HOUSE, NORFOLK ST., 
STRAND, W.C.2. 
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THE LARGEST CABLE SHIP IN THE WORLD. 
C.S. DOMINIA. 


TELCON POWER CABLES. 


FOUNDED 1864. 


THE TELEGRAPH CONSTRUCTION 
AND CO. LIMITED 


December 29, 1933 
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t 
London. LONDON E.C.2 


YOU CAN'T SEE THROUGH A BRICK WALL 


Just because that was true a few years ago, it didn’t necessarily 
mean it was going to remain true “ad infinitum.” In fact it 
hasn’t. Television has altered all that, and now we can look 
through as many brick walls as we like—and a couple of 
pea-soup fogs as well if we want to. 


Which only shows how quickly things change. Why, only a 
few years ago everyone thought the best material for lamp 
columns was either iron or steel. But that’s all altered, too, 
and now more and more people are being convinced that 
concrete is far ahead of either of them. After all, it’s only 
to be expected—read some of its advantages— 


1. NO MAINTENANCE COST. NEEDS NO PAINT. 

2. STRONGER THAN CAST IRON AND CANNOT CORRODE. 
3. COMPETITIVE PRICES. 

4. TEN DESIGNS AND HEIGHTS AVAILABLE IMMEDIATELY: 


Well, what’s the verdict? Go on, be convinced—it’s 


only a matter of time! 


We also manufacture for the Electrical Industry— 
Cable Covers, Joint Boxes, Troughs, Cable Posts, 
Overhead Transmission Posts, etc. 


Illustrated List with Prices on request. 


GREAT AMWELL, WARE, HERTS. 


90, 1008 THE ELECTRICAL REVIEW SUPPLEMENT 7 
| 
; | 
if 
i TE 
na 
= 
= 
’Phone: Ware 84. 


THE ELECTRICAL REVIEW SUPPLEMENT December 29, 1933 


New 
fe 


atures 


INCREASED 
REDUCED 
PRICES 


Larger breaking capacity and more 
generous wiring space are pronounced 
features. 


Note also the deeply shrouded contacts. 


MADE IN ENGLAND BY THE G.E.C. 


X 30ll 


as illustrated 


Triple Pole 


STOCKS NOW AVAILABLE AT ALL G.E.C. BRANCHES 
Special quotations will be given for quantities. Deliveries can be guaranteed. 


Manufacturers, Wholesale only 


THE GENERAL ELECTRIC COMPAN Y, LTD. 
Head Office: Magnet House, Kingsway, London, W.C.2 


Branches throughout Great Britain and in all principal, smainkets of the World. 
| 
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Turn the Crabtree list 
switch fuse gear 


The British Standard Specification for Cooker 
Control Units is among the most beneficent of 
recent attempts to bring order out of chaos. 


As a result of this specification, 
the component parts of a 
Cooker Control Unit have, of 
course, been standardised in 
detail; but the 
specification has also raised 
our standards of practice and 
given to the user the highest 
margin of safety. It has in 
no way lowered’ general 
Standards in design, and the 


essential 


Crabtree Unit is an example 
of what can be accomplished 
when standard requirements 
stimulate a respect for 


C246/209 


safety as well as convenience. 
feature of the Crabtree Cooker Control Unit is 
the provision of combined double pole switch- 


Alternative conduit entry 
at back for mains. 


Alternative con- Internal earthing terminal. 
duit entry at bot- 
tom for mains. 


The_ interior of the Crabtree British Standard 

‘cooker Control Unit with internal porcelain shield 

removed and showing the simple wiring arrangements 
and neat interconnections. 


A notable 


socket 
customary assembly of 
separate switch and socket. 
As an additional safety feature, 
this switch-socket can be 
supplied in the interlocking 
pattern. 

For a complete description 
of the Crabtree Unit we 
would, however, refer you 
to pages 14 and 15 of our 
Price List No. 155—a list 
which also gives details of 


in place of the 


our entire Switch and Fuse 
Gear range. 


Advt. of J. A. Crabtree & Co., Ltd., Lincoln Works, Walsall 


cA name synonymous with “Progress in. cAccessories and Switchgear 
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net 


FIRES 


(MADE IN. ENGLAND: 


TWO ATTRACTIVE EXAMPLES 
WHICH MERIT SPECIAL ATTENTION 


D.2492 D.2493 


2,000 watts 3 ys / 6 3,000 watts 4 5 / 
PRICE PRICE = 
, (Prices include 6 feet of 3-core flexible cord) 


The latest design in sheet metal fires supplied 
in either antique copper or antique silver finish 


Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2. 
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ONE OF THE J.&P. PAGES 


HOLD HIM 


THE FLEX WITH 


THE WHIPCORD CENTRE 


STRONG ENOUGH TO OVERCOME 
THAT DOMESTIC APPLIANCE DEMON 
“WEAR AND TEAR” 


JOHNSON & PHILLIPS LTD., 


Charlton, London, S.E.7 
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‘‘What’s the difference between selling ‘cheap ‘lamps and selling 
Osram Lamps ? ”’ 


‘‘Well, one’s a bad ‘sell’ and the other's a good sale."’ 


Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2 
MADE INTENGLAND BY THE G.E.C. 
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Prepaid Advertisements are taken to appear under the heading Situations Vacant or Situations Wanted at the rate of one Pweg A a word 
Three consecutive insertions can be secured for the price of two, when these are ordered and prepaid with the 


insertion. 


A box number and the ‘‘ Electrical Review '’ address count as seven words. 


Original Testimonials should never be sent with applications. 
In the case 


addressed to the Manager of the ‘‘ Electrical Review ’’ accompany the reply, he will do his best to carry out such instructions. 
In no case will the name of an advertiser usin disclosed 


in such cases cannot be returned to them. 


Advertisements other than Situations Vacani and Situations Wanted, 1s. 9d. 
Advertisements for Classified Columns must reach us by 5.30 p.m. on Tuesday. 


of replies to Situations Vacant, if any reply is not to be delivered to any particular firm or individual, if instructions to that effect 


Letters of applicants 


a box b 
r line tias. per inch) per insertion. 


SITUATIONS VACANT. 


HORSHAM URBAN DISTRICT COUNCIL. 


Electricity Department. 


A* energetic young man is required to manage small Show- 
room and Hire Department. 

Candidates should have had previous experience in an Elec- 
tricity Supply Undertaking’s Showroom, be conversant with 
all types of domestic ¢lectrical apparatus, supply tariffs and 
hire schemes. 

Salary will commence at £200 per annum and increase to 
£250 by two annual increments, subject to satisfactory service. 
Termination to be one month’s notice on either side. 

Applications, stating age (m or s), and giving particulars of 
experience with copies of not more than three recent testi- 
monials, to be endorsed ‘‘ Showroom "’ and delivered to the 
undersigned not later than Friday, the 5th January, 1934. 

A. SLYFIELD, 
Clerk to the Council. 

Horsham Park, 

Council Offices, 
North Street, 


Horsham. 
15th December, 1933. 
BOROUGH OF REIGATE. 


Electricity Department. 


LADY DEMONSTRATOR. 


Ni ACATIONS are invited for the position of lady Demon- 
‘1 strator in the Electricity Showroom of the Reigate Cor- 
poration. 4 

Salary in accordance with Grade ‘“B”’ of the Council's 
Salaries Scale, £165 to £225 by £15 annual increments. 

Forms of application may be obtained from the Borough 
Electrical Engineer, Electric House, 8, Linkfield Corner, 
Redhill. 

Applications must be made on the Official Form, accom- 
panied by copies of not more than three recent testimonials, 
and delivered to the Town Clerk, Municipal Buildings, Reigate, 
not later than Wednesday, the 10th January, 1934. 


HEBER DAVIES, 
Town Clerk. 


Municipal Buildings, 
Reigate. 
22nd December, 1933. 


METROPOLITAN BOROUGH OF POPLAR. 


4091 


Electricity Undertaking. 


APPOINTMENT OF CHIEF TECHNICAL ASSISTANT. 


PPLICATIONS are invited from fully qualified persons not 
‘\. more than 36 years of age for the position of CHIEF 
— ASSISTANT TO THE UNDERTAKING of the 
Youncil. 

The salary payable will be at the rate of £600 per annum. 

Applicants must be conversant with large power tariffs, 
system change-overs, organisation of meter test and repair 
departments. A knowledge of scientific street lighting will 
he an advantage. It is essential that candidates be Corporate 
Members of the Institute of Electrical Engineers. 

The person appointed will be required to pass a medical 
a ain and to contribute to the Council’s Superannuation 

und. 

Forms of application, with conditions of the appointment 
may be obtained from my office upon receipt of a stamped 
addressed foolseap envelope, and must be returned so as to 
reach me not later than 12 noon on Friday, 19th January, 
1934, endorsed ‘‘ Chief Technical Assistant.” 

Canvassing either directly or indirectly will disqualify. 


H. E. DENNIS, 


Council Offices, Town Clerk. 


High Street, 
Poplar, E.14. 
December, 1933. 


BOROUGH OF WATFORD. 


Electricity Department. 


APPOINTMENT OF CHIEF ASSISTANT AND 
STATION SUPERINTENDENT. 


| gate yey for the vacant position of Chief Assistant 
and Station Superintendent are invited from qualified 
electrical engineers, who should be experienced in the genera- 
tion of e.h.t. current in modern generating stations with turbo- 
alternator plant (preferably Brush-Ljungstrom) and high- 
pressure boilers and conversant with modern practice in trans- 
mission and distribution. 

The position is an established post under the Local Govern- 
ment Officer's Superannuation Act, 1922; candidates should, 
therefore, be willing to be medically examined, and, if ap- 
pointed, to contribute to the Corporation's Superannuation 
Scheme. 

The appointment will be on Grade 3, Class F, of the N.J.B. 
Schedule of Salaries, plus 17 per cent., plus 5 per cent. for 
Area No. 10, the present salary being £615 per annum. 

Applications, stating age, experience, accompanied by copies 
of three recent testimonials, should be addressed to the under- 
signed not later than 8th January, 1934. 


A. W. BARHAM, 
Chief Engineer & General Manager. 
Electricity Works, 
Cardiff Road, 
Watford. 
December 22nd, 1933. 


LONDON COUNTY COUNCIL. 


yas Teachers for Evening Classes (7.0-9.30 p.m.), as 
under, required as soon as possible at South-East London 
Technical Institute, Lewisham High Road, S.E.4:— 
Electrical Technology Theory.—Al—Monday. 
Electrical Distribution and Utilisation.—A2—Thursday. 
Preference given to candidates with good experience in 


advanced national certificate (electrical) instruction. Fee, 
liable to review after 3lst March, 1934, and including pay- 
ment for any additional duties beyond teaching period, 22s. 
an attendance, less 10 per cent. Forms from Education 
Officer (T.1), County Hall, S.E.1 (stamped addressed foolscap 
envelope necessary), returnable by 4th January. Canvassing 
disqualifies. 4085 


SSISTANT Control Engineers.—Wanted qualified Engineers 
as Assistants on control of grouped Power Stations and 
extensive Transmission System (shift duties), commencing 
salary about £250 per annum. State briefly nationality, age, 
and, in date order, general education, technical education and 
training, subsequent experience and technical attainments, 
i.e., diplomas, Sones, I.E.E. Membership, etc. Preference 
will be given to applicants who have had sound technical and 
practical training and subsequent experience in Engineering 
as applied to large scale Electricity Generation and Trahsmis- 
sion. Previous experience in Control work not essential. 
Applications will be treated in confidence.—4081, Electrical 
Review, Dorset House, Stamford Street, London, S.E.1. 
XPERIENCED Meter Tester required at J.I.C. rate 
1s. 5.8d. for 47 hour week.—Application with copies of testi- 
monials to Chief Engineer, The Bournemouth and Poole Elec- 
tricity Supply Co., Ltd., Electric House, Yelverton Road. 
Bournemouth. 4082 
IRST-CLASS Plumber-Jointer for contract work; must be 
experienced in all classes of L.T., H.T., and E.H.T. joint- 
ing work.—Apply by letter immediately to G. Parfitt & Co., 
West Street, Farnham, Surrey. 7168 
ADY Canvasser required by Supply Authority to sell small 
apparatus in country district just outside London. Wages 
£2 per week plus liberal commission.—Write 4088, Electrical 
Review, Dorset House, Stamford Street, London, S.E.1. 
ONDON firm of electrical contractors require Outside Repre- 
sentative, some connection essential; salary and commis- 
sion. Write, stating age and salary required.—7176, Electrical 
Review, Dorset House, Stamford Street, London, S.E.1. 
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SITUATIONS VACANT.—Continued. 


December 29, 1933 
SITUATIONS WANTED.—Continued. 


| eo Canvasser required by Supply Company for country 
district near London. Wages £2 per week plus commis- 
sion on turnover.—Write 4089, Electrical Review, Dorset 
House, Stamford Street, London, S.E.1. 
EQUIRED in London Export Buying office, capable Assis- 
tant, age 30-40 years. Must have sound commercial, elec- 
trical and mechanical engineering knowledge, able check and 
deal with important enquiries. Preference given one having 
previous similar experience.—Write stating age, salary required 
and enclose copies two references, to Box 6623, Frost-Smith 
Advertising, 64, Finsbury Pavement, E.C.2. 4110 


— Assistant required by Supply Authority near London. 
Write, giving particulars, to 4090, Electrical Review, 
Dorset House, Stamford Street, London, §.E.1 


ALES Engineer wanted for Liverpool. Permanent and pro- 
pressive position.—Write, stating age and experience, 
Higgs Motors, 47, Corporation Street, Manchester. 4021 
OUND Motion Picture Apparatus Firm, London, require 
young Improver, able take charge small paint-spraying 
plant and ‘willing assist generally in repair shop and test room. 
Must have sound electrical knowledge and spray painting ex- 
perience with high-class electrical equipment. Write, stating 
age, experience, training and salary required.—4087, Electrical 
Review, Dorset House, Stamford Street, London, §.E.1 
RANSFORMER $9Salesman, with established 
amongst municipalities and electrical undertakings in 
London and the South, required immediately by large manu- 
facturing establishment.—Applications, which will be treated 
in strict confidence, should state age, experience, education, 
and salary expected, to 4105, Electrical Review, Dorset House, 
Stamford Street, London, S.E.1 


Two Junior Motor Salesmen required, one for London and 
one for the Midlands; must possess technical and sales 
experience and thorough knowledge of district. Salary and 
commission.—Apply, stating age, experience and remuneration 
expected to 4080, Electrical Review, Dorset House, Stamford 
Street, London, S.E.1. 


a. Works Engineer, as assistant to Works Superin- 
tendent; must have completed his technical education. 
Applicants must have been engaged for a substantial period 
and have been in touch with the latest economic methods of 
mass-production. Applicants complying with the above and 
who have had experience in the manufacture of portable 
accumulators preferred.—Apply in writing, with copies of 
testimonials, stating salary required, to 4094, Electrical 
Review, Dorset House, Stamford Street, London, S.E.1 
and Electro-Medical Sales Representative wanted, 
showroom and outdoor duties. Write fully and in con- 
fidence, stating experience, salary, &c.—4104, Electrical Re- 
view, Dorset House, Stamford Street, London, S.E.1. 


APPOINTMENTS FILLED. 


Dissatisfaction having been so often expressed that Li 

are left in ignorance of the fact that the position applied for oy been filled. 
may we suggest that Advertisers notify us to that effect when they have arrived 
at a decision. We wil] then insert a notice free of charge under this heading. 


3927 (Distribution Engineer). 


SITUATIONS WANTED. 


BUYER or capable Purchasing Assistant (31) seeks ap- 

pointment; thoroughly trained; highest credentials.— 

7169, Electrical Review, Dorset House, Stamford Street, 
London, §.E.1 


CHANGE of situation ge by qualified Secretary with 
good engineering works and costing experience; salary 
not first consideration.—7171, Electrical Review, Dorset House, 
Stamford Street, London, $.E.1. 
A COMPETENT all-round Electrician (30). All systems, 
light, heat, power.—Norton, 153 Stroud Gn. Rd. (’Phone: 
Archway 1040.) 7177 
A FIRST-CLASS Installation Engineer desires executive 
position; fifteen years’ experience of buying, estimating 
and control of contracts; good credentials.—7178, Electrical 
Review, Dorset House, Stamford Street, London, §.E.1 
A YOUNG Man (26) seeks situation as General Sales Clerk, 
records stockkeeper, showroom or counter salesman, cost- 
ing and estimating clerk, etc.; good all- round knowledge of 
the trade (electrical school tuition), 12 years’ experience with 
leading companies; quick at figures (R.S.A. certificate).—7172, 
— Review, Dorset House, Stamford Street, London, 


ADVERTISER (28), M.A. Oxon., recently in charge publicity 
well-known electrical firm, seeks new post. Sound know- 
ledge advertising, printing, modern methods of presentation. 
Record of successful Press publicity for both gas and electrical 
concerns; highest references.—Write ae: Electrical Review, 
Dorset House, Stamford Street, London, S 
er Young Man (20), National Certificate with dis- 
tinction, studying for A.M.I.E.E., desires progressive 
situation, where technical knowledge can be put to good 
account; excellent testimonial.—A. B., 112, Lauriston Road, 
London, E.9. 7173 
wiring, maintenance, etc.—C., 1 
Venetia Road, N.4 


15 sears’ experience, all systems. 
45, Agincourt Road, N.W.3. 7192 


——— and Draughtsman desires change, with pro- 
spects. Age 29. Good references.—7164, Ter Re- 
view, Dorset House, Stamford Street, London, S.E 
EPRESENTATIVE, excellent connection, cian Coun- 
ties; own car.—7159, _ Review, Dorset House, 
Stamford Street, London, S.E 
with the wholesalers and principal retailers in the Mid- 
lands.—7170, Electrical Review, Dorset House, Stamford Street, 
London, 8.E.1. 
ned wants job; any system.—R. Robinson, 5, Agin- 
court Road, Hampstead. 7196 
OUNG Man, 21 years, seeks re-engagement as Storekeeper 
to Electrical Engineers. Thoroughly experienced.—R. pets 
135, Blakes Road, S.E.15. 7194 


FOR SALE. 


Advertisements are inserted under this heading at 14s. per inch. 


BEEANTEE ILLUMINATIONS, LTD. 
(Dept. H.D.), 
70, Banner Street, London, E.C.1. 


HIRE” 
At very low rates. 


BEEANTEE Striplighting complete with Lamps. 
FLOODLIGHTS. 
SEARCHLIGHTS. 
ELECTRICAL NOVELTIES of all descriptions 
(Animals, Birds, Figures and Fountains, etc.) 
PARTICULARS UPON APPLICATION. 


PURCHASERS PLEASE NOTE. 


WE OARRY A STOCK OF OVER 3,000 MOTORS AND 
GENERATORS, BOTH A.C. AND D.C.. RANGING 
FROM 3 to 250 H.P., AND ONLY HANDLE MODERN 
naa WHICH ARE GUARANTEED FOR TWELVE 


Please Send vour Inquiries to :— 
THE CENTRAL ELECTRICAL ENGINEERING 
WORKS. 


Head Office and Works: Yate, Near Bristol. 
’Phone: Chipping Sodbury 111 (2 lines). 


MIDLAND COUNTIES ELECTRICAL 
ENGINEERING CO., LTD., 


Grice Street, Spon Lane, West Bromwich. 
Telegrams: Rheostat, West Bromwich. 


Reduced Prices. 


50 MOTORS, Dynamos, Rotary Converters, Trans- 

formers, all voltages and frequencies: 310-kW and 
250-k W Rotary Converters, 6-ring, 50-cycle, 3-phase, to 220 
volts d.c.; as new. 


Seilidnee. Instruments, Welders, Generating Sets, &c. 
stock. Best makes. New and equal to new. Ful i 
guaranteed. Inspection and inquiries invited. 6 


ELECTRIC MOTORS AND DYNAMOS. 


hold one of the largest Stocks of New and Second-hand 
Motors. Secondhand machines are thoroughly over- 
hauled. Inspection and Tests can be made at our Works. 
For Sale or Hire. Send your inquiries to :— 


BRITANNIA MANUFACTURING CO., LTD., 


22-26, BRITANNIA STREET, 
CITY ROAD, LONDON, N.1. 
Telephone : 5512-3 Clerkenwell. 


YOUR ENQUIRIES ARE SOLICITED. 


QuF large stock comprises :— 

Turbo-Alternators and Generators, 
Steam Engine-generator Sets, 
Rotary Converters, 
Condensers. 

Motors—Generators and Switchboards, a.c. and d.c., all 

Voltages. 

MYLAN & SMITH (ENGINEERS), LTD., 

BAMFORD, VIA SHEFFIELD. 


*Phone :—Bamford 25 and 34. 
’Grams:—Topical, Sheffield. 
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FOR SALE.—Continued. 


BOROUGH OF REIGATE. 
Electricity Department. 


tae ERS are invited for the sale by the Corporation of the 
following PLANT: 
Two 150-B.H.P. three-cylinder Carels Diese] Engines, 
coupled direct to 2,500-volt, single-phase, 50 cycles 
E.C.C. Alternators and Exciters. 
The plant can be inspected by appointment at the Corpora- 
tion’s Generating Station, Wray Common Road, Reigate. 
Offers, endorsed ‘‘ Tender for Plant,’’ must be delivered to 
the Town Clerk, Municipal Buildings, Reigate, not later than 
Wednesday, the 10th January, 1934. 
The highest or any offer will not necessarily be accepted. 


HEBER DAVIES, 
Town Clerk. 


Municipal Buildings, 
Reigate. 
18th December, 1933. 4092 


GREENHALGH BROS., 
Atherton, near Manchester. 


WE carry one of the largest stocks in Electric Plant of all 
descriptions in the country. All guaranteed and at 
reasonable prices. "Phone: Atherton 117. 5 
pee Advertisements are inserted under this heading at 1s. 9d. per line. 
A LARGE stock of Electrical, Wireless, Gramophone and 
Engineering Apparatus, Materials and Tools, very low 
price.—The London Electric Firm, Croydon. 4048 
MMETERS, Voltmeters, House Service Meters, &c., low 
prices ; meter repair of every \ oem —The Victa 
Electrical Co., 47, High Street, S.W.1 6017 
bye og L ighting, all shapes and sizes. Send requirements. 
—D. Walter & Co., 61-63, Lant Street. London, S.E.1. 1125 
LECTRIC Motors, a.c., d.c., and Universal. 1/80 to 1 h.p. 


Various voltages ‘and r.p.m. Very cheap, to clear.—Reeve 
Barlow & Co., 78, Hampstead Road, London, N.W.1. Museum 
8463. 8977 


OTOR Generator, comprising 5}-h.p. Crompton Parkin- 
son 240-volt, 1,440-r.p.m. motor direct coupled on one 
bedplate to kW, 100/150-volt 20-amp. generator, all as new, 
complete with switchgear. Price for quick sale, £37 10s. No 
offers. 56-cell chloride HRG3, 180-amp., 7-plate battery, as 
new, 1928, complete with stands. Accept £40 for quick ‘sale 
on site——Hampshire Ignition & Lighting Service, 9, Cheese- 
hill Street, Winchester. *Phone: Winchester 323. 4084 
AMBELATES, Engraving, Diesinking, Stencils. Steel 
Punches.—Stilwell & Sons, 153, Far Gosford St., sete 


Floodlights, &c.—D. Walter & Co., 61-63, Lent 
Street, London, §.E.1. ‘Phone: Hop 6049. 
ORTABLE Electric Lighting Plants for country soe 
garages, &c., all sizes in stock at ridiculously low prices.— 
Burleigh, 45, Hornsey Road, London, N.7. 7 
TAGE and Ballroom Lighting Apparatus; Spotlights, Flood 
Lights, Dimmers, Mirror Bowls, Footlights, Battens, Arcs, 
etc., etc.; actual manufacturers; large illustrated catalogue on 
request.—D. Walters & Co., 61-63, Lant Street, London, S.E.1. 
*Phone Hop 6049. 631 
wo 720-b.h.p. Triple Expansion Belliss & Morcom Engines, 
333 r.p.m., direct coupled to 500-kVA Crompton Alter- 
nators, 3,000 volts, 3 phase, 50 periods. Excitors, 130 volts. 
Complete with switchboard panels. Stockholders of a.c./d.c. 
motors. All classes of plant and machinery.—Catalogue on 
application to Edgar G. Rees, Ltd., Morfa Works, ae 
167: Allen Steam-driven Generating Sets, 110 volt, d.c., 
£87; also many other sizes. Write for catalogue. — 
Farrow & Sons, Ltd., Spalding. % 
4 KW Cold Starting Crude Oil Set, 440 V d.c.; 4 kW com- 
plete House Lighting Plant, with battery; 8 kW 
Hindley Steam Set, 110 V d.c.—Harry H. Gardam & Co., 
Ltd., Staines. ’Phone: 98. 4101 
8 TO 100 Second-hand d.c. 230 and 460-volt Motors, 3 to 
36 h.p. Offers invited for whole or part lot.—May be 
inspected at Jay, 753, London Road, Westcliff. 7193 
200 KW Belliss Steam Generating Set, 440 V d.c.; 120 
kW Allen, 250 V d.c.; 108 kW Belliss, 250 V d.c.; 
66 kW Allen, 110 V d.c.—Harry H. Gardam & Co., Ltd., 
Staines. ‘Phone: 98. 4099 
3 50 H.P. English Electric Motor, 220 V d.c.; Weir Feed 
o Pump, 10,000 g.p.h.; 115 kW Crompton Dynamo, 
460 V d.c.; 400 kW Belliss Condenser.—Harry H. Gardam & 
Co., Ltd., Staines. ’Phone: 98 4100 


ARTICLES WANTED. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


A= us to Buy your Scrap Electric Cable, Old Plant, and 
non-ferrous metals. Highest prices paid.—Jewell & Son, 
Oldbury, near Birmingham. Telephone: Oldbury 96. 15 
ANTED, a - of book (out of print), “ Electricity 
Meters,’’ by H. Solomon.—Apply, stating price, Peter 
Modrak, Barbary 2a, ‘ae 30, Poland. 4096 
ANTED Urgently, one 50-75 or 100 kW Diesel Alternator, 
440 volts, three-phase, 50 cycles.—Full particulars and 
On to James Grant & Co., 484, Pollokshaws Road, : Cae, 
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AGENCIES. 


Advertisements are inserted under this heading at 148. per inch. 


AGENCIES WANTED. 


A WELL-ESTABLISHED N.Z. Electrical Company with a 
valuable connection throughout New Zealand amongst 
Power Boards, Local Body and Government Departments and 
Wiring Contractors is open to consider Agencies for all kinds 
of electrical equipment and material except cables and wires 
and electrical cooking apparatus. Particular interest shown 
to high- and low-tension switchgear transformers, insulators, 
suspension pin and shackle-type pole-type house service fuses 
and wiring contractors’ supplies, also wireless valves and 
parts. Reference, Rank of New Zealand.—Replies to The 
Rudge Electrical Co., Ltd., Auckland, N.Z. 4083 


FACTORY SITES. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


[i *CELLENT Factory Sites, adjacent to rail sidings ‘and 

Pitsea Junction. Direct access to main London-Southend 
and Arterial roads. 25 miles from London. Abundance of local 
factory labour, unlimited electrical power.—Apply: Howard, 
Estate Office, Brackendale Avenue, Pitsea, Essex. 3707 


PARTNERSHIP. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


ROFESSIONAL. Engineer engaged on Electrical Research 
having financial possibilities requires Technical Partner 
assist in field work and share very moderate expenses; capital 
not required.—Write 7197, Electrical Review, Dorset House, 
Stamford Street, London, S.E.1. 


MISCELLANEOUS. 


Advertisements are inserted under this heading at 14s. per inch. 


MOTORS AND DYNAMOS, A.C. and D.C. 


qals and Hire, new and second-hand, in stock, Repairs 
and rewinds promptly executed. 
MACDONALD, SYER & CO., LTD., 
295, Gray’s Inn Road, W.C.1. 
Telephone: Term 4425-6. 4 


Advertisements are inserted under this heading at is. 9d. per line. _ 
.C. Electric Motors, reconditioned, guaranteed, all sizes, 
low prices.—G.E.E. Co., Ltd., 47, Pitt Street, Glasgow. 
7091 

pe lzornic Signs at lowest prices. Write for designs.— 
King’s Signs, Ltd., Sunbeam Road, London, N.W.10. 7055 


PATENT NOTICES. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


HE Owner of British Patent No. 323566 for “ Electrically 
Heated Vessels adapted to Contain Liquids ”’ is desirous 
of entering into negotiations for the purpose of selling the 
rights in Great Britain under the above patent.—Enquiries 
shauld be addressed to 4108, Electrical Review, Dorset House, 
Stamford Street, London, S.E.1. 
HE Proprietors of British Patent No. 209050 and Patent of 
Addition thereto No. 214946, for ‘‘ Improvements in Elec- 
tric Protective Devices,’ desire to enter into arrangements by 
way of Licence or otherwise on reasonable terms for the pur- 
pose of exploiting the invention and ensuring its full develop- 
ment and practical working in this country.—All communica- 
tions should be addressed to H. D. Fitzpatrick & Co., Char- 
tered Patent Agents, 94, Hope Street, Glasgow, C.2. 4102 


EDUCATIONAL NOTICES. 


Advertisements are inserted under this heading at 14s. per inch. 


T.1.6.B. TRAINING FOR 
AUTHORITATIVENESS AND SUCCESS. 


Tas T.I.G.B. Correspondence Courses are compiled 

by highly qualified educationists and specialists 
in engineering, many of whom are recogn 
—— the world as authorities in their respective 
spheres. 


Thus, T.I.G.B. Training is of exceptional merit and, 
in the examinations of over 20 Professional and other 
Institutions held in 1932, T.I.G.B. Students gained the 
Record Pass Percentage of 97 per cent., and Six First 
Piaces, including First Place, A.M.Inst.C.E. Avail 
yourself, therefore, of T.1.G.B. Guaranteed until Suc- 
cessful Training. 


to-day for Engineer's Guide to Suc- 

"144 pages—Free—containing the world’s widest 

> th of ——e courses and the fullest guide to 

all engineering qualifications, including A.M.I.E.E., 
A.M.Inst.C.E., A.M.I.Mech.E., B.Sc.(Eng.), etc. 


THE TECHNOLOGICAL INSTITUTE OF GREAT 
BRITAIN, 


35, Temple Bar House, London, E.C.4. 
(Founded 1917. 18,000 Successes.) 
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EDUCATIONAL NOTICES. —Continued. 


INTERNATIONAL CORRESPONDENCE 
SCHOOLS. 


School of Electrical Engineering. 
HIS Institution—the largest in the world devoted to spare- 
time training—has complete Courses of Instruction to 
cover the 
Graduateship Examination, I.E.E., 


and the 


G.P.O. Probationary Assistant Engineer (Limited), 
the Probationary Inspector (Engineer-in-chief Dept.), 
and the Asst. Superintendent of Traffic Examinations. 

Other Courses meet the requirements of all who desire a 
thoroughly practical and profitable technical education, and 
all who wish to qualify for positions in the Design Office, 
Test Room or Drawing Office, or as Chief Engineers, Assistant 
Engineers, Shift Engineers, or Switchboard Attendants in 
Electric Power, Light and Traction Stations. Equally suc- 
cessful is our instruction for Telegraph and Telephone 
Engineers, Telegraphists, and Telephonists. 

All instruction is by correspondence from text-books specially 
prepared by many experts for tuition by post. 
Special ‘‘ Electrical Engineering” prospectus (80 pages) post 

free from 


INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD., 
Dept. 55, International Buildings, Kingsway, London, W.C.2. 
3021 


WHICH OF THESE IS YOUR PET SUBJECT? 


Alternating Current Eng. Electrical Installations 
Power House Design Electric Traction 

Mains Engineering Telegraphy 

Telephony Measuring Instruments 
Electrical Design Wireless 

Television Automobile Electricity 
General Electrical Eng. Talking-Picture Technology 
Electricity Supply Electrical Technology 

Neon Lighting Radio Servicing 


Our Home Study Courses covering the above branches of 
Electrical Engineering are thoroughly comprehensive, moder- 
ately priced, and above all else—up-to-date. 


May we send you full particulars of our unique tutorial 
organisation? Whatever your requirements, whether you 
desire a a course of instruction, or tuition in some 
specialised subject only, our organisation is so planned that 
it dovetails into your needs exactly. 

If an Examination, leading to an advanced status, is your 
aim, then most definitely we state that nowhere else can your 
needs be so well served. Proof? 

In the two Grad. I.E.E. Examinations held in 1932, 37 
candidates sat who had taken our course. Of these every one 
passed successfully. 

We believe that this record of 37 successes out of 37 official 
candidates has never before been accomplished and sets yet 
another landmark in the progress of Correspondence Training. 

As an indication of the strength of the B.1.E.T. 
tutorial organisation it should be noted that we 
alone guarantee to return full fees to any student 
who does not pass his Examination successfully. 

Further proof of the helpfulness of our organisation, both 
from the tutorial and employment standpoints, will be found 
in abundance in the new edition of our General Prospectus, 
“‘ ENGINEERING OPPORTUNITIES.” This is not merely 
a pamphlet, but a 250-page book of unique reference, outlining 
(among many other things) all recognised technical Examina- 
tions (including the new Grad. I.E.E. Syllabus), and details 
of over 100 courses in all branches of Engineering Technology. 

May we send you a copy—FREE, and, of course, without 
obligation? We promise you that it is well worth having. 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 


12, Shakespeare House, 29-31, Oxford Street, 
London, W.1. 7128 


CROYDON 
MOTORS AGAIN 


A SYNCHRONOUS MOTOR WITH 
A HIGH STARTING TORQUE 


TYPE MB 1. 


OUTPUTS:— 
Single phase j}, H.P. at 1500 R.P.M. 
2 & 3 phase ,, H.P. at 1500 R.P.M. 


STARTING TORQUE: 3 times full load. 


CROYDON 


ENC.CO.LTD. 
GLOUCESTER ROAD 


CROYDON 
ENGLAND. 


Phone: THORNTON HEATH, 3226-7 


ON ALL 
GOVERNMENT LISTS 


BUY FROM ACTUAL 
MANUFACTURERS 


AUSTIN WALTERS<SON [7 


LITTLE PETER ST, MANCHESTER-I5: 
Phone:4!109 and Centtal 


FLEXIBLE METALLIC 
CONDUIT AND SOLDER- 
LESS COUPLINGS 


For PROTECTING CABLES 
LEADING to MOTORS, SWITCH- 
BOARDS, COOKERS, Etc. 


All sizes from }” to 2’ 


THE DONOVAN ELECTRICAL CO. LTD. 
46 & 47, Gt. Charles Strest, B'HAM., 3, 


DESIGNED 
TO COMPLY WITH 
REFRIGERATOR 
MAKERS’ 
SPECIFICATION. 


LONDON FAN & MOTOR ‘x: 


DARNOC HOUSE, 33/37, ALFRED PLACE, W.C.1. 
*Phone : Museum 3638-9. 
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* 
RESOLVE TO CHANGE 
‘OVER’ TO REVO’ 
IN 1934 


THE SATURN COAL FIRE. 


Simple and inexpensive, yet effective both 

in heating capacity and its lively ‘‘ burning 

coal’’ effect. Strongly built in sheet steel 

and cast iron with a useful trivet top. 

Separate switches for each firebar. 

1 K.W. Cat. No. F7641 in Oxidised 
Silver or Bronze 3 32/- 


2 K.W. Cat. No. F7642 in Sprayed Oxidised Brass, 
Silver or Bronze . 41/- 


THE RENOWN COAL FIRE. 


An attractive model of generous proportions, 
built in cast iron and sheet steel. Firebars 
are set at an angle in a canopy over the 
**coal’’ fire which glows and flickers in an 
entrancing manner. Separate switches for 
each firebar. 
COAL OR LOG FUEL CAN BE SUPPLIED. 
2 K.W. Cat. No. F7525 Oxidised 
Silver or Bronze . 70/- 
2 K.W. Cat. No. F7527 Florentine Brenee 92/6 


THE EXELDA LOG FIRE. 


Another design of modern simplicity incor- 
porating a specially designed firebar of 2.25 
K.W., which is controlled in sections by the 
two switches in the sides of the fire. 
COAL OR LOG FUEL CAN BE SUPPLIED. 
2.25 K.W. Oxidised Silver or 
Bronze 105/- 
2.25 K.W. Florentine Bronze - 
Each fire complete with flexible cable and lamp. 


SEND YOUR ORDERS — NOW, 


ELECTRIC FIRES 


MADE BY 


REVO ELECTRIC CO. LTD., TIPTON .... STAFFS 
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OFFICIAL NOTICES. 


Advertisements are inserted under this heading at 148. per inch. 


CITY AND ROYAL BURGH OF DUNDEE. 
Electricity Department. 


THs Corporation invites tenders for an Electric Battery 
Shunting Locomotive for Railway Siding. 

Specifications, forms of tender, and general conditions of 
contract may be obtained from the undersigned. 

Tenders (sealed in envelopes provided) must be lodged with 
the Town Cierk, City Chambers, Dundee, not later than by 
Wednesday, 10th January, 1934. 

The Corporation does not bind itself to accept the lowest 


or any tender. 
D. H. BISHOP, B.Sc., M.I.E.E., 
General Manager. 


Dudhope Crescent Road, 
Dundee. 
2ist December, 1933. ° 4097 


ERITH URBAN DISTRICT COUNCIL. 
Electricity Department. 


ENDERS are invited from _ British Cable Contractors for the 
laying, jointing and testing (including excavation and 
temporary reinstatement of trenches, but excluding cables 
which are provided under a separate contract) of approxi- 
mately 114 miles of high and low tension cables, suitable for 
a working pressure of 3,000 and 350 volts respectively. 

The cables are required to be laid in various parts of the 
district. Plans and schedules of streets to be cabled may be 
inspected during office hours at the Electrical Engineer’s 
Office, Bexley Road, Erith, from whom specification and form 
of tender may also be obtained. 

The contract will only be placed subject to the sanction of 
the Electricity Commissioners. 

Sealed tenders, endorsed ‘‘ Tender for Cable Laying,’’ must 
be addressed to and reach the office of the undersigned not 
later than 12 o’clock noon on Monday, January 15th, 1934. 

Tenders not in compliance with these conditions will not be 
considered. 

The Council do not bind themselves to accept the lowest or 


any tender. 
DOUGLAS 8S. TWIGG, 
Clerk and Solicitor. 
23rd December, 1933. 4109 


COUNTY BOROUGH OF BELFAST. 


Electricity Department. 


STORES. 
[HE Electricity Committee invite tenders for the supply of 
the undermentiored materials for’ twelve months com- 
mencing Ist April, 1934. 


Form No. Form No. 
1. Engine-room Stores. 17. Glazed Stoneware Cable 
2. Lubricating Oils and Bridges. 

Petrol. ’ 18. Copper Cable Connectors 
3. Transformer Oil. : and Solder. 
4. Tarpaulins, Rubber Joint- 49 Electricity Meters & In- 


ing, &c. 
Deed strument Transformers. 


Metal, Sand, é&c. 20. De- 

6. Brushes, Rope and Twine. as ee. 

7. Steam and Water Tubing 21. Automatic Time Switches. 
and Fittings, Ironmon- 22. House Service Cut-outs. 
gery and Spare Parts for 23. Static Transformers. 
Mechanical Stokers. 24. Electric Cables and Joint 

Accessories. Boxes. 

- Lamps. 25. Creosoted Red Fir Wood 
10. Carbon Brushes. Poles and  Creosoted 


11. Refined Bitumen. 

12. Bitite Strip, Prepared 
Tape and Rubber Tape 
for Joints and Joint Box 


Spruce. 
26. V.I.R. Electric Cables, 
Wires and Flexibles. 


Compound. 27. Armourclad Compound 
13. Tools. Filled 6,000 volt Switch- 
14. C.I. Street Box e gear. 

and 28. Transformer Kiosks with 
15. Stoneware roughing and H.T. and L.T. Switch- 

Glazed Stoneware Con- gear. 

duits. 29. Electric Kettles. 
16. Feeder and Section 30. Overhead Line Materials. 

Pillars. 31. Liquid Chlorine. 


Forms of Tender and further particulars may be obtained 
from the City Electrical Engineer and General Manager, East 
Bridge Street, Belfast. 

The whole or any part of a tender sent in may be accepted. 

Sealed tenders, on official forms only, enclosed in the enve- 
lope supplied with the tender form, endorsed with the name 
and address of the firm tendering, and marked ‘‘ Tenders for 
Stores, Electricity Department,’’ to be lodged in, or posted 
so as to arrive at, my office not later than Friday, 19th 
January, 1934. 

The lowest or any tender will not necessarily be acc epted. 

An official receipt must be obtained for every tender delivered 
by hand. Tenders sent by post should be registered. 


R. MEYER, 
City Hall, Town Clerk. 
Belfast. 
19th December, 1933. 4098 


HACKNEY METROPOLITAN BOROUGH 
COUNCIL. 


Electricity Department. 


HE Council of the METROPOLITAN BOROUGH OF 

HACKNEY are prepared to receive Tenders from British 

manufacturers on the basis of a period contract for one, two 
or three years at the Council’s option for: 


A.C. DISTRIBUTION PLANT. 


Section 1.—Sheet Steel Kiosks with an E.H.T. and L.T. 
Switchgear ready to instal Transformers. 
Section I1.—E.H.T. and L.T. Switchgear for Transformer 
Sub-stations other than Kiosks. 
Section IIJ.—Transformers of 250 and 500-kVA rating. 
Tenderers may tender for the whole or any section but not 
for part of a section. 


General Conditions, Specifications, Printed Drawings, and 
Form of Tender may be obtained from the Borough Electrical 
Engineer, 18-24, Lower Clapton Road, London, E.5, on and 
after the 3rd January, 1934, on making a deposit of two 
pounds, which sum will be refunded to the bona-fide tenderer 
after the Tenders have been adjudicated upon. 


Extra copies of the specification may be obtained by bona-fide 
tenderers at a charge of five shillings each copy, which sum 
will not be refunded. One copy of the specification will be 
deposited with the British Electrical and Allied Manufacturers’ 
Association. 


Tenders enclosed in envelopes, sealed with sealing wax and 
endorsed ‘‘ Tender A.C. Distribution—Contract ‘G,’’’ must 
be delivered by the persons tendering or by their authorised 
representative, to the CHAIRMAN at a special meeting of the 
ESTABLISHMENT & GENERAL PURPOSES COMMITTEE 
OF THE COUNCIL, to be held at the Town Hall, Mare 
Street, Hackney, E.8, at 7 o’clock p.m. on the 24th January, 
1934, or sent by registered post, addressed to the Chairman of 
the Committee, so as to be delivered not later than the above 
date and time. Tenders delivered or sent otherwise will not 
be considered. 


In the case of all workmen to be employed by the Contractor, 
the Contractor will be required to pay wages and observe hours 
of labour not less favourable than those commonly recognised 
by employers and trade societies (or, in the absence of such 
recognised wages and hours, those which in practice prevail 
amongst good ~ employers) in the trade in the district where 
the work is carried out. 

The Council do not bind themselves to accept the lowest or 
any Tender, and reserve the right to make a separate contract 
for each section. 

R. H. R. TEE, 
Town Clerk. 

Town Hall, 

Hackney, E.8. 4111 


METROPOLITAN BOROUGH OF HACKNEY. 


Electricity Department. 


them Council of the Metropolitan Borough of Hackney are 
prepared to receive tenders from British manufacturers 
only for electricity meters and demand indicators. 

General conditions, specification and form of tender may 
be obtained from the Borough Electrical Engineer, 18-24, 
Lower Clapton Road, London, E.5, on and after the Ist 
January, 1934. 

Tenders, enclosed in envelopes sealed with sealing wax, and 
endorsed ‘‘ Tender Contract H.B.C., 1934,’’ must be delivered 
by the person tendering or by their authorised representative 
to the Chairman at a meeting of the Establishment and 
General Purposes Committee of the Council, to be held at the 
Town Hall, Mare Street, Hackney, E.8, at 7 p.m. on the 24th 
day of January, 1934, or sent by registered post, addressed to 
the Chairman of the Committee, so as to be delivered not 
later than the above date and time. Tenders delivered or sent 
otherwise will not be considered. 

In the case of all workmen to be employed by the Con- 
tractor the Contractor will be required to pay wages and 
observe hours of labour not less favourable than those com- 
monly recognised by employers and trade societies (or in the 
absence of such recognised wages and hours those which in 
practice prevail amongst good employers) in the trade in the 
district where the work is carried out. 

The Council do not bind themselves to accept the lowest or 
any tender. 


R. H. R. TEE, 
Town Clerk. 
Town Hall, 
Hackney, E.8. 
December, 1933. 4093 


PLACE YOUR INSTALLATION WORK WITH FIRMS ON 
Z THE NATIONAL REGISTER OF ELECTRICAL INSTALLA- 
TION CONTRACTORS. 


‘ | "HE National Register is an Independent 
Institution representing all bodies connected with the 
Electrical Industry, and grants to contracting firms 

“—— its requirements the right to use this sign. 


articulars on application to Secretary, 1, Lincoln's 
Fields, London, W.C.2. 
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® MODERN PROTECTIVE RELAYS 


Type ‘L.C.’ Overload Inverse Time Relay 
with adjustable definite- minimum time. 


Telephone :—Clissold 2365 (3 lines). 


NALDERS 
NALDER BROS. & THOMPSON DALSTON LANE, LONDON, 


TYPE ‘L.’ OVERLOAD RELAYS 
For Graded Time Discrimination 


Independent Current and Time Settings 
Single, Double and Triple Pole Units 


Low ENERGY CONSUMPTION 
WIDE RANGE OF ADJUSTMENT 


TYPE ‘N.L.’ 


DIRECTIONAL OVER-CURRENT 
RELAYS 
for protection of Ring Mains. 


TYPE ‘L.A.’ 
EARTH LEAKAGE RELAYS 


Telegrams :—Occlude, Kinland, London. 


Xmas Trade has 


DEPLETED your STOCKS 


Secure ALL YOUR REPLACEMENTS 
ON ONE ORDER 


The increased trade experienced 
during the Xmas buying period will 
have left you with depleted stocks. 
Make good your deficiencies NOW ! 
Our EXTENSIVE SELECTION of 
APPLIANCES and LIGHTING FIT- 
TINGS enable you to obtain ALL your 
requirements ON ONE ORDER, thus 
saving time and trouble and ensuring 
prompt delivery. 


For Everything Electrical send to 


~ Allied Companies 


THOMSON saxo BROWN BROTHERS Lip 
BROWN BROTHERS 


Head Offices and Warehouses, Wholesale only : 
Great Eastern Street, London, E.C.2. 
126, George Street, Edinburgh, 2. 


Branches— 


Aberdeen, Belfast, Birmingham, Bristol, Cardiff, Croydon, Dublin, 
Dundee, Glasgow, Leeds, Liverpool, London, W.1, Manchester, 
Newcastle, Southampton. 


SAVE TIME AND MONEY 
BY USING 


LIGHT-SENSITIVE 
APPARATUS 


AVAILABLE 
FOR MANY 
PURPOSES 


COUNTING 
ADVERTISING 


LIGHTING 
CONTROL 


SMOKE INDICATOR 
OPTICAL 


PYROMETRY 
TURBIDITY INDICATOR 


‘INVISIBLE RAY” 
BURGLAR ALARM 
HORSE, DOG, or MOTOR 
RACE TIMING 


RAYCRAFT : for the 
EXPERIMENTER 


FOR FULL INFORMATION 
AND DESCRIPTIVE LITERATURE 
WRITE :— 
RADIOVISOR PARENT Ltd. 

28, LITTLE RUSSELL STREET, LONDON, W.C.1 


*Phone—Holborn 2986-7 
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Improved Power Factor means reduced overheads—cheaper 
power supply rates. Philips Power Factor Condensers are 
recognised as the most efficient means of improving Power 
Factor. Here is a new Philips development. With many 
multi-motor installations, units are often placed 
some distance apart; occasions arise too, my Ips 
when not all the motors are in use at one é ; 
time. To meet these conditions, Philips |) 
can equip each motor with an individual 
Power Factor Correction Condenser. This is 
further evidence of how Philips can assist you 
in your power problems. 


* Standard condensers for all H.T. voltages 
up to 30,000 volts can also be supplied. 


Write for Booklet D.118. 


PHILIPS 


STATIC POWER CONDENSERS 


Philips Industrial (Philips Lamps Ltd.), 145, Charing Cross Rd., W.C.2 


BERESFORD - STORK 


Self-Priming Centrifugal 


BABY PUMPS 
ELIMINAT PISTONS, VALVES, 


PRIMING. 
Suction Lift 27 feet without foot valve. 
Deepwell device gives 165 feet suction. 


Overhuny 
Type Ao 
Price 
complete 
with 
electric 


motor from £ 1 2-1-0 


COMPACT, SIMPLE AND RELIABLE. 


Also Automatic Water Systems. 
List R.P. 18 on application. 


JAMES BERESFORD & SON, LTD., 


Telephone : Cato St. Works. Telegrams : 
Birmingham, 7, 


&PRINCIPAL RAILWAYS & CORPORATIONS. 


QUALI, 


| CONTRACTORS ro H.M. OFFICE OF WORKS,G.PO STORES. 


| ‘ar ECONOMIC NON-RING PRICES 


Telephone DARLASTON 191/2(3LINES) Telegrams TUBES,OARLASTON. 


INGMORE BROTHERS, 


SPRINGFIELD STEEL WORKS 
DARLASTON SOUTH STAFF 
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erhung 8 
TIER TYPE 


omplete LOW TENSION 


with 


BOXES 


OUTDOOR USE 


This new range of B.I. tier- 
type boxes with fittings for 
pole mounting, is admirably 
suited for connecting under- 
ground cables to low tension 
overhead lines. 

The box is light and of small 
dimensions and made in cast 
iron which has a greater resist- 
ance to corrosion than steel. 
Porcelain insulators are incorp- 
orated and all current carrying 
parts are of wrought copper, 
which has higher 
than cast copper or brass. 
Bull nose gland is fitted —_ 
enough to take the largest cable 
for which the box is designed, 
the end of the gland being con- 
tracted to suit the smallest 
size, thus at the same time 
providing for all intermediate 
sizes by sawing off the tip of 
the gland as required. These 
B.I. Boxes are made for 4 core 
and 5 core cables. For use 
with 3 core cables the 4 core 
box is employed, one outlet 
being blanked. Write for full 
particulars. 


BRITISH INSULATED CABLES LTD. 
CABLE MAKERS AND ELECTRICAL ENGINEERS 
PRESCOT ...LANCS. Tel. No. PRESCOT 6571. 


London Office, SURREY HOUSE, EMBANKMENT, W.C.2, Tel. No. TEMPLE BAR 4793-46 
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ELECTRIC CONTROL GEAR 


D.c. MOTOR STARTERS. 


AUTOMATIC STARTERS A.C. & D.C. 
STARTER REGULATORS. OIL IMMERSEDZCONTACTOR STARTERS. 
SHUNT REGULATORS. ACROSS LINE CONTACTOR STARTERS. 


“RIBOHM”’ GRID RESISTANCES. . - 87 CONTACTOR SWITCHES, PUSHES, ETC. 


WILLIAM GEIPEL, Office & Works: 156-170, BERMONDSEY STREET, LONDON, 8.£.1. 


Telephone: Hop 0594 (3 lines). Codes: A.B.C. and Bentley’s, 


McCLURE & WHITFIELD WHITE 


MERSEY DYNAMO |WORKS ument Co., Ltd. 


Telephone: 90 & 92, Rosoman Street, 

653 STOCKPORT. STO Cc KP oO RT ROSEBERY AVENUE, LONDON, E.C. 
Telegrams: Wire Phone : 
MOTORS, STOCKPORT. Veltagengh, London. Clerkenwell 6399. 


DIRECT CURRENT 


oY, LIMITED 


MOTORS ERNEST Ele 
D 
MERSEY’ CANDON, 
For GENERATORS 
Cranes, 


Hoists, Pumps, 
Compressors, 
Machine Tools,. etc. 


Ss Cco., 

harging etc, GROESLON, RS.0., NORTH 

Slates Tested, Drilled & Shaped to Spec 
of every description of 
SLATE WORK FOR ELECTRICAL ENGINEERS 


Slate Makers, Turners and Enamellers. 
TRICAL 


EMERALD STREET, W.C.1. 
’Phone: Holborn 9722. Telegrams : DYNAMO, HOLB, LONDON. 


METER NUMBER WHEELS & PINIONS 


FOR ALL TYPES OF COUNTING INSTRUMENTS 
Complete Rotary and Ratchet Counters for 
duplicating machines, etc. 

Pressure Die Castings in Zinc and Tin Alloy 
to drawing or sample. 
HERBERT J. THORMANN 


Perren ,\Street, |Ryland Road, LONDON, N.W.5 


MERCURY SWHICHES 


M.S.M. make nothing else but ¢ ENGRAVED > EBON. TORTONSE SHELL 


NAMEPLATES & TABLETS 


GUARANTEED 
2 YEARS. Therefore M.S.M. Switches must MADE 
® be both good and competitive. E.R. TICKETS & CO., Belvoir 8t., LEICESTER. 


Send Your Enquiries to: 


The MERCURY SWITCH MANUFACTURING Co., Lid. 


WEST DRAYTON - MIDDLESEX. 
Tel. : W.D. 400. 


Ny Neat and flexible 

P armouring for cables and cords. 

Resiats Crushing, abrasion, 
.moisture,oil »petrol,etc. 

aluminium, galvanised steel 

or coppér bronze. 

Obtainable trom 

ALTER BALMFORD LTD. 

Electric th House, Steelhouse Lane, BIRMINGHAM. 


AMERICAN) 
SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 40 Years’ Experience of A.C. Motor Manufacture. 
AUS SEND YOUR ENQUIRIES FOR ABOVE TO Head Office and Works: DERMODY ROAD, LEWISHAM, S.E.13. 
TIN & HAYES WOODSIDE WORKS, Phone : Lee Green 4911 & 4912. Telegrams: “Damaphon, Lewis, London.” 
-MANUFACTURERS OF A.C. MOTORS AND GENERATORS. 


Overhead Lines and Cable Networks 
E.H.T. Specialities L.T. 


TRANSMISSION LINES & CABLES CONSTRUCTION CO. 


Londen Office: 103, CANNON STREET, LONDON, E.C.4. Head Office: NATIONAL PROVINCIAL BLDGS., KEIGHLEY 
*Phone and ’Grams: Mansion House, 9014, ’Phone and ’Grams: Keighley, 3036. 
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LiSiS ARC “WELDING 
fer MILD STEEL 
“MANGANESE; CAST-IRON, 
HIGH CARBON; STAINLESS. > 
HIGH TENSILE;OVERHEAD, 
HIGH BRINELL 


FOR URGENT REWINDS 
AND GENERAL MOTOR & DYNAMO REPAIRS, 


fits all types of 
standard 5 amp 
B.E.8.A. Sockets and Switcn,Sockets (2jpins) 
. = Brown Bakelite, Solid Brass parts 


(no stampings) 


“shows ho any of CREWE, ALLEN& CO., AGC. & D.C. 


‘““INTER-DIAL” | | | 


Factor 
The latest development] in can 
Design and Performance for supply 
INTER - OFFICE TELEPHONY you 


Suitable for 2 to 11 Stations 


Substantial 
Discount. 


Tell your typist to copy this: 
ALLIED PRODUCTS & SLOTTED 


NO AUTOMATIC SWITCHBOARD STEEL CO., 
REQUIRED VICTORIA RD., ASTON, BIRMINGHAM, 6 


“ Please let me know how I can 
use *WELCO’ SLOTTED STEEL for 


Exceptional Speech Transmission 


and many other exclusive features building :— 
BRITISH THROUGHOUT SWITCHGEAR FRAMES 
Further particulars from METER RACKS STARTER FRAMES 
SHIPTON AUTOMATIC TELEPHONE SYSTEM STORE RACKS METER FRAMES 
E. SHIPTON & CO. LTD. JUNCTION RACKS BENCHES 
2/3 Caxton House, Westminster, S.W.1 COUNTERS SHOW STANDS 


Telephone : Whitehall 5671/2 


and send me any Blue Prints you have available.” 
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GLOVERS 
—NON-BLEEDING 


PAPER INSULATED LEAD COVERED CABLES 
FOR VERTICAL POSITIONS 


ALL PAPERS IMPREGNATED IN SHEET FORM 
BEFORE APPLICATION WITH A COMPOUND 
WHICH DOES NOT BLEED AT WORKING 
TEMPERATURES. 


= 
mx 
= 
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WWW) 


NONE 


NON-BLEEDING CABLES AS INSTALLED AT THAMES HOUSE, MILLBANK, 8S.W.1 


Electrical Contractor : 


T. CLARKE & CO., LTD. 


129, SLOANE STREET, LONDON, S.W.1 


W. T. GLOVER & CO., LTD. 


TRAFFORD PARK - MANCHESTER, 17 


London Office: PARLIAMENT MANSIONS, ORCHARD ST., WESTMINSTER, S.W.1. Telephone : Victoria 1271 (3 lines) 
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